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Now production 




Chris Curry . . . high hopes 
of big European sales 




hits 11000 a month 



Hong Kong's pilot plant 
is now in production 



PRODUCTION of the BBC Micro has now 
reached 11,000 a month at the three British 
plants used by Acorn, and this figure is expected 
to be stepped up considerably when the company 
starts opening up the European market. 
'*We have hopes of 



HI-SCI 
UNIT 

PRODUCTION is 
about to start of 
Acorn's IEEE expan- 
sion unit — which will 
make the micro pro- 
bably the most versa 
tile and cost-effective 
computer for scien- 
tific and technical 
applications available. 
Retailing at around 
£200, it is a full imple- 
mentation of IEEE 
standards. 



considerable sales 
throughout Europe", 
Acorn joint managing 
director Chris Curry told 
BBC Micro News. 

"But these are early 
days, and we have a long 
way to go yet. 

"We have just opened 
a branch office in 
Munich, and we look on 
Germany alone as a very 
big market indeed. We 
are convinced the BBC 
Micro will do very well 
there." 

The European market 
will be supplied with 
machines built in the UK. 
Orders from the rest of 



the world will go to Hong 
Kong, where Acorn have 
recently set up a produc- 
tion line. 

Said Curry: "It is very 
much a pilot plant at the 
moment, and is turning 
out 2,000 machines a 
month. But when it is on 
full capacity it will be 
producing 10,000 a 
month. 

"Initially the Hong 
Kong operation will be 
supplying the Far 
Eastern and Australasian 
markets. 

"The main demand so 
far is coming from 
Australia, where Acorn 



have been active since 
1979 when they started 
shipping out the Atom." 
The BBC Micro was 
introduced there six 
months ago, but supplies 
were extremely restricted 
at first because Acorn 
were under an obligation 
to the BBC not to start 



opening export markets 
until they had first 
cleared up the backlog 
of orders in the UK. 

Now the situation at 
home has been eased, an 
increasing number of 
machines are reaching 
Australia, and have been 
very well received. 



Upgrade costs £10 



CURRENT deliveries of 
the BBC Micro are fitted 
with OS 1.2 as standard. 
Acorn report they are 
waiting until they have 
sufficient stocks of the 
ROM before supplying 
users with replacements 
for users with OS 0.1. 

The upgrade, they con- 
firm, will be fitted for 
£10. This includes giving 



the machine a check-up. 

Acorn point out there 
will be no more versions 
of the OS 1 series. In fact 
they refer to OS 1.0 and 
OS 1.2 jointly as 
"Operating System One", 
and consider them 
equally effective. 

They also scotch 
rumours of a new Basic 
II ROM being issued. 



MAJOR SALES DRIVE IN THE USA 



ACORN are planning an 
aggressive drive into the 
educational market in the USA, 
cashing in on the tremendous 
amount of interest expected to 
be generated by the screening of 
the BBC's computer series on 
American television. 

While Acorn's marketing 
strategy is still being worked 
out, they are confident they will 
be able to start with shipping at 
least 5,000 BBC Micros a 
month to the USA. 

They say they see no reason 



why sales in the United States 
should not even overtake those 
in the UK. 

They are pinning their faith 
on the publicity that will un- 
doubtedly be generated when 
the Public Broadcasting System 
starts showing last year's intro- 
ductory series, "The Computer 
Programme". 

This will be networked in 
every major city in the USA — a 
tremendous coup for BBC 
Enterprises' sales team. 

Acorn plan to use the launch 



of the series on April 16 to pre- 
view the BBC Micro to 
American computer dealers. 

They have already had pre- 
liminary talks with one of the 
country's biggest dealership 
chains, Computerland. 

Say Acorn: "Our main com- 
petitors in the educational field 
in the States are Apple and 
Radio Shack, which are both 
very firmly entrenched. 

"But they cannot compete 
with the BBC Micro in terms of 
price or performance — nor do 



they have the benefit of the 
BBC machine's networking 
capabilities, nor the support of a 
major TV series." 

Transmissions of "The Com- 
puter Programme" end on June 
18, but TV chiefs in the USA 
who have already seen the first 
programmes in the current run 
of the follow-up series, "Making 
the Most of the Micro", have 
already expressed strong in- 
terest in taking this as well. 

Nationwide transmission 
could well start in the autumn. 



March 1983 BBC MICRO USER 3 



Most schools 
are opting for 
the BBC 
j machine 




So MUSE 
is not 
amused 



LAST month should 
have seen publication of 
the long-awaited MUSE 
report on the educational 
potential of the BBC 
Micro. 

But the teachers runn- 
ing MUSE - Micro- 
computer Users in 
Education - have had to 
admit defeat. 

They have had a 
review team standing by 
to write the report since 
last June, and publication 
was planned for Septem- 
ber. 

But because of "the 
much publicised produc- 
tion difficulties of the 
micro itself they found 
they were unable to get 
their hands on the 
machine, and decided to 
shelve the issuing of the 
report until February. 

What's the hold-up 
now? "Much the same 
story", said a MUSE 
spokesman. 

"Acorn have been 
unable to supply the 
review equipment we 
need." 

However, teachers still 
desperate to know 
whether the BBC Micro 
has any educational 
potential need wait no 
longer. 

All they have to do is 
read BBC Micro User - 
and make up their own 
minds. 
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MORE than 4,000 
primary schools have 
applied for grants under 
the government's scheme 
that allows them to buy 
micro packages at half 
price. 

Latest figures show 
that a massive 87 per 
cent have opted for the 
BBC Micro instead of the 
Iwo other approved 
machines, the much 
cheaper Spectrum and 
the much dearer 480Z. 

This means that 
many thousands of 
children in primary 
schools will be starting 
their computer educa- 
tion using the BBC 
Micro. 

The package consists 
of a Model B, cassette 
recorder and either a 12in 
black and white monitor 
or the 1 4in Microvitec 
colour monitor. 

Depending on the 
choice of monitor, all the 
school has to pay is 



either £270 or £325. 

Faced with this choice 
it is perhaps not surpris- 
ing that 99 per cent of 
schools prefer the colour 
package. 

The scheme was 
announced last Sep- 
tember, but a big rush of 
applications is now 
coming in as the end of 
the financial year 
approaches. 

Said a spokesman at 
the Department of Indus- 
try, who sponsor the 
scheme: ; 'We are proces- 
sing applications as fast 
as we can, but it is taking 
at least three months to 
get them approved." 

It was hoped that all of 
Britain's 27,000 primary 
schools would have their 
own computer by the end 
of 1984, when the 
scheme finishes. 

But interest is so great 
the target is expected to 
be reached long before 
then. 



Expander gives 
colours galore 



USERS with colour 
monitors will soon be 
able to produce anything 
from lighter shades of 
pale to Joseph's Techni- 
colour Dreamcoat. 

That's the claim of 
Clywd Technics, who 
have developed a colour 
expansion unit which 
produces a remarkable 
variation over standard 
hues. 

The idea came from 
Wrexham Art College, 
which is investigating 
new applications for 
computer-aided design in 



the production of fabrics 
and textiles. 

"The unit will produce 
any seven colours on the 
screen out of a possible 
4.000," said Ian Winter, 
Technics' general 
manager. 

Initially the company 
is turning out up to 25 
units a week. 

Said Ian: "We are very 
keen to observe reactions 
because it has a diverse 
range of applications and 
potential - plus a price 
which won't make users 
see red." 




Reviewer courageous 




THE courageous spastic 
whose remarkable story 
introduced the current 
BBC TV series "Making 
the Most of the Micro", 
has joined BBC Micro 
User's team of software 
reviewers. 

Richard Gomm, now 
studying for a PhD at 
Swansea University, 
cannot speak, walk or 
control his limbs. But he 
has taught himself to use 
a micro by tapping the 
keys with a stick attached 



to a headband. 

And he has become so 
proficient that he is now 
writing software to help 
other disabled people use 
micros to extend their 
activities. 

At the suggestion of 
BBC Micro User Acorn 
have given Richard a 
BBC Micro - and he will 
be using a word process- 
ing program he wrote 
himself to tell our readers 
what he thinks of latest 
software releases. 




Now it costs 

so little 
to save a life 



THAT computerised sick 
bay in the Starship Enter- 
prise gets a step nearer. 
This BBC Micro is in 
the intensive care unit of 
St Thomas's Hospital in 
London, and has proved 

J such a time and money 
saver that another dozen 
are now on order. 

It is used to keep a 
vital check on a heart 
patient's progress by 
calculating how many 
litres of blood are being 
pumped round the body 
every minute. 

Consultant Ron 



Bradley says it would 
cost about £90,000 to 
equip the whole unit 
using another computer, 
which would certainly 
not be sanctioned in the 
present state of Health 
Service finances. 

But with the BBC 
Micro it could be done 
for under £10,000 - well 
within the scope of most 
hospitals. 

He forecasts that when 
word gets around many 
more hospitals will be 
following St Thomas's 
lead. 




After Uisicalc. here 



BEFORE long firms 
should be able to run 
all their company's 
accounts on the BBC 
Micro. 

That's the view of 
Dale Hubbard, manag- 
ing director of Devon 
so ft ware house 
Gemini. 

And he is producing a 
whole series of programs 
that will help make his 
dream a reality. Two are 
released this month. 

One is Beebcalc - a 
BBC version of the 
world's top-selling busi- 
ness program, Visicalc. It 
costs £19.95. 

The other is his top-of- 
the-range Cash Books 
Accounts program, a 
complete accountancy 
package which sells for 
£95. 



comes Beebcalc 



Said Mr Hubbard - 
who has two chartered 
accountants on his board 
of directors: "Similar 
programs on the Apple 
and Superbrain would 
cost up to £1,500. 

"We decided to 
develop business 
software for the BBC 
Micro because we felt it 
was the machine with the 
greatest potential. 

"We took into account 
its speed of operation and 
the fact that it was de- 
signed as an expanding 
system. 

"We felt that we could 



offer businessmen value 
for money with a 
machine that wouldn't be 
dated. 

"We have been so 
impressed that we have 
decided to stick very 
firmly with the BBC 
Micro. 

Modular 

"We are now writing 
more business software. 
Next will come tax 
programs, integrated 
sales and purchase 
ledger, stock control and 
so on. We shall end up 
with a completely 



modular series of 
programs that will run an 
entire business." 

Fellow director David 
Perkins said: "We 
originally intended writ- 
ing business software for 
the Apple. But after look- 
ing at a variety of 
programs we decided that 
they were far from user 
friendly, and had been 
written by programmers, 
not accountants. 

"So we looked at the 
BBC Micro and found 
that its Basic was very 
powerful indeed — just 
what we needed for our 



programs. 

"What we have 
produced is really an 
idiot's guide to doing 
your own books. Yet it is 
a very sophisticated 
program, and once you 
have entered your figures 
it handles them just as 
would an accountant. 
For instance, manage- 
ment reports can be 
produced at any interval 
you require." 
• Future issues of BBC 
Micro User will include a 
step-by-step guide to 
business accounting on 
the BBC Micro. 
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BBC's MAN IN 
THE MICRO 



IAN McNaught-Davis, 
presenter of the BBC's 
"Make the Most of the 
Micro", says he cannot 
accept complaints that 
the series is too con- 
descending in its 
approach. 

"It's unique", he told 
BBC Micro User. 

"And it is creating 
considerable interest 
from both novices and 



more experienced users. 

"One of the difficulties 
when presenting such a 
series is to ensure every- 
one fully understands the 
terminology. 

"But I believe the right 
fo rm ula has been 
reached, making the 
series as intelligible as 
possible with the selec- 
tive use of technical 
jargon". 




A larger-than-life Ian McNaught-Davies, as he was 
seen superimposed on the motherboard of the BBC 
Micro at the start of the current TV series 



Development's the name 



Pf ■ 

Hermann Mauser . . . 
"tremendous effort." 



of the game.. 



Advanced 
graphics 
for the B 

DESIGN engineers 
whose normal task is to 
service the oil industry all 
over the world have 
created an advanced 
graphics package for the 
BBC Model B. 

Salamander Software, 
who market it, say it has 
a wide number of uses in 
the home, business and 
education. 

The system, priced at 
£24.95, is controlled 
entirely by normal key- 
board output. 

It uses cassette tape 
for software and picture 
storage, and requires no 
additional hardware. 

Salamander say future 
expansion plans include a 
full disc based version 
with extensive CAD type 
facilities. 

Inputs from analogue 
paddles and graphics 
tablets will also be 
catered for, as will hard 
copy printout of draw- 
ings. 



NEARLY half the staff 
at Acorn Computers — 
70 out of a total 
workforce of 150 — are 
now engaged in design 
and development. 

The dramatic increase 
in the number of people 
engaged in research 
emphasises the com- 
pany's commitment to 
the introduction of new 
computers to follow on 
their success with the 
BBC Micro. 

Determined 

Said joint managing 
director Hermann 
Hauser: "We are putting 
a tremendous amount of 
effort into this aspect of 
the company's activities. 
We are determined to 
extend our lead over the 
competition". 



First major product to 
come off the Acorn 
drawing board will be the 
long-heralded Electron, a 
cut-down version of the 
BBC Micro, using BBC 
Basic but with a different 
operating system and a 
price tag somewhere 
between the 16k Spec- 
trum (£125) and the 48k 
version (£175). 

The Electron is 
expected to be launched 
next month. 

Next will come the 
much more powerful 
Acorn business machine. 
This will be aimed parti- 
cularly at the small 
business market, at pre- 
sent dominated by 
machines like the Apple 
and Sirius, which are now 
meeting aggressive 
competition from the re- 



cently-launched IBM 
Personal Computer. 

But there is still a lot of 
work to do on the Acorn 
machine - which at the 
moment is simply code 
named ABM - and it is 
unlikely to be ready for 
release until the autumn 
at the earliest. 

Policy 

Also under wraps are 
plans for what is 
tentatively called the 
Acorn work station. 

While Acorn has a 
strict closed-lips policy 
about future plans 
Hauser said: "We are 
looking ahead at the next 
generation of computers, 
and we have certainly got 
our eyes on the top end 
of the personal computer 
market." 



More 

power 

on its 

way 

APRIL will see the 
launch of the 8 bit 6502 
and Z80 second 
processors, both of which 
will add 64k RAM to the 
memory of the BBC 
Micro. 

Price is expected to be 
in the region of £200. 

An even more power- 
ful 16 bit processor, 
which will add another 
128k, should appear in 
the late summer, with a 
price tag of around £700. 

In the meantime Torch 
Computers report grow- 
ing sales for their BBC 
Micro disc drive, which is 
used in conjunction with 
a Z80 board. 

Fitted inside the BBC 
Micro, it provides 64k of 
memory and allows the 
running of CP/N 
programs. 

CP/N is the ROM- 
based version of CP/M, a 
standard operating 
system that gives users 
access to literally 
thousands of readily- 
available programs, 
mainly in the field of 
business. 

The Torch drive is 
being bought in large 
quantities by educational 
users. 

At least one more 
second processor board 
is being launched in the 
near future, reportedly 
with better specifications 
than either the Acorn or 
Torch board. 

For more details, 
watch this space. 



■ ;f:V.t;VA'.'M0.U.-iM»JH.H 



WHAT is it about 
Cambridge that's 
caused the prolifera- 
tion of computer firms 
there? Is it the 
rarified intellectual 
atmosphere . . . or 
perhaps its lack of 
contact with the real 
world? 

Take disc in- 
terfaces, for instance. 
Ask Acorn and you'll 
be told that the 
country is flooded 



with them. Ask the 
dealers, and you'll get 
a hollow laugh. 

So where are all 
the interfaces? Still in 
Cambridge? Or is 
that just an academic 
question ? 

* * * 

ONE thing I've learnt 
from being involved in 
computing is the 
reason why our 
education system is in 



such a parlous state. 

It is not that we 
intend it to be so, but 
just that we don't 
know the meaning of 
the word education. 

I realised this after 
a couple of hours 
looking at some so- 
J called "educational" 
software. Any nation 
that produces such 
utter rubbish and then 
labels it educational, 
just doesn't know 



what the word means. 
* * + 

ARE the days of the 
BBC Model A num- 
bered? Latest reports 
from dealers are that 
almost every new user 
is buying the Model B. 
It is widely believed 
that when the cheaper 
Electron is launched 
by Acorn in the 
spring, the Model A 
will quietly be allowed 
to disappear. 
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ALPHABETA is described as a 
"complete word processing 
package with instantaneous 
response". I find this descrip- 
tion a little grand for a simple 
tape-based package for the 
BBC Micro which lacks many 
of the features of its rivals. 

Having said this, it is 
nonetheless a fairly useful little 
program, 

On loading, one is given five 
options, the first of which is to 
load a set of instructions stored 
as a text file on tape. 

Although, like the manual, 
these are adequate, they are 
only just so. Certainly for the 
price -£28.50- one is entitled 
to expect better. 

The program is fairly simple 
to operate and reasonably user 
friendly. Options two and three 
allow you to start writing new 
material to screen or to review 
material already typed in. Op- 
tions four and five allow 
retrieval of material from tape. 

The program works in mode 
7. Although this is only a 40 
column mode, the screen acts as 
a window onto an 80 column 
page on which you can write up 
to 224 lines of text. As one 
moves across the page the 
screen moves too. 

Though this means you only 
ever see part of what you have 
written at one time, it is a 
reasonable compromise. 

Presumably mode 7 was 
chosen not only to maximise 
text memory but also because 
the 80 column modes are 
illegible on the TV sets most of 
us use. It would, however, have 
been nice to have a facility for 
viewing the text in an 80 
column mode so as to assess the 
layout before printing it out. 

Actually writing text is very 
simple - one just types away. 
An annoying point is that, on 
loading, the program does not 
switch off CAPS LOCK itself, 
nor does it test for OS 0.1 and 
effect the bugs fix if necessary. 
You have to do that yourself. 

Editing is handled extremely 
well. The cursor control keys 
allow you to position the cursor 
over the text to be rewritten. 
DELETE acts in the normal 
way, while COPY acts as an 
enhanced delete, not only delet- 




ing the appropriate letter but 
also repositioning the text so as 
to close up the gap. 

One of the user defined keys 
allows insertion of text into a 
line. It takes its time about 
doing so, though. You may also 
move text down a line at a time, 
thereby inserting blank lines 
which can later be filled with 
text. Conversely, you can move 
text up, thereby deleting whole 
lines at a time. 

A minor irritation is that you 



entering a word, you use one of 
the function keys fi -/9. On 
printing out you choose the 
word you wish this key to 
represent. 

Each time you print the text 
you can pick new values for the 
keys, so you could, for example, 
address the same letter to 
several different people by alter- 
ing the value of the relevant 
function key at each printing. 

The program allows centred 
headings and double width 



PAUL JAMES 

weighs up a word 

processor package 

— and finds it on 

the pricey side 



cannot move the cursor left off 
the screen and so up to another 
line. This is one of those things 
that you don't miss until you 
need it. Then it's invaluable! 

Similarly, the delete functions 
don't work across lines. Having 
said this, the program is 
simplicity itself as far as writing 
is concerned. 

At any point you can obtain 
a printout, or store the text on 
tape, by pressing the appro- 
priate user defined key. Printing 
is fairly straightforward. You 
can ask for multiple copies and, 
if required, insert spaces 
between lines. 

A useful facility is the ability 
to insert variables into the text 
while writing. Here, instead of 



characters, if these are available 
on the printer. Unfortunately it 
is incapable of allowing one to 
generate the more sophisticated 
effects available on some 
printers. 

Storage on tape takes two 
forms — bulk storage and 
named files. The former is for 
large files, the latter for smaller 
files which may be merged. 

I found (and still find) the 
various prompts that come on 
the screen while tape-handling 
rather confusing. 

Also the use of the two op- 
tions for tape loading, "load text 
stored on tape" and "load 
further text stored on tape" is 
not explained too well. 

I use the former when in- 



itially loading and the latter for 
all other loads (otherwise it 
doesn't seem to work). 

It is important to note that in 
printing, storing and loading, 
the position of the cursor in 
relation to the text is still 
important, even though you 
can't see it. The program only 
stores and prints what is above 
the cursor. It also loads to the 
position of the cursor, allowing 
one to merge files. 

At any time you can get back 
to the main option list by press- 
ing ESCAPE. 

All in all, it is not too bad a 
program. However there are so 
many minor faults that it has a 
rushed, unfinished air about it. 
For example, the TAB facility 
does not act as it should. 

Say you set four tabs and use 
two of them on a line, if you 
now go to a new line, the next 
use of TAB will give you tab 
three, not tab one as it should. 
This makes TAB useless for 
most applications. 

Also you cannot use 
RETURN to get a new line 
after editing. If you do the 
character over the cursor 
disappears. 

This program would be 
excellent value at around half 
its price, and would be, with 
some of the amendments 
suggested above, of great use to 
tape-based users, especially in 
the educational market, where 
its simplicity would be wel- 
comed. 

As it is, although a rea- 
sonable program, it is hope- 
lessly overpriced when com- 
pared to other, similar 
programs now available.® 
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If you don't know your output port 
from your interface, this is for you . 



I don't know who you are. You might be 
a wife whose BBC Micro-owning 
husband is away at work, or a father 
who is trying to come to terms with his 
son's Christmas present. 

Alternatively you might be a teacher 
who has just been "computerised". 
Whoever you are, the fact that you are 
reading this article tells me your guilty 
secret: You want to be able to 
programme the BBC Micro. 

But how to begin? You must have 
noticed that some people take to com- 
puting like ducks to water, or an output 
port to an interface, as they would say. 

Words like byte, strings and user- 
defined functions flow freely from their 
lips. They pass global parameters and 
handle interrupts with ease, then get their 
hands on the peek and poke in a way 
that beggars belief! 

You, I take it, are not like that. You 
are not a computer "natural". But you 
would dearly like to be. Well fear not. 
this series of articles is for you, and it 
was written by one of your kind. 

I, too, have sat at a keyboard, 
watching the cursor blink, without 
having any idea of what to do next (or 
even knowing it was called a cursor). 

I also know what it's like to have 
someone explain something to me in the 
''simplest possible terms" and still find it 
way above my head. Yet 1 now 
programme reasonably well . . . and so 
can you. Read on! 

Let's assume for a start that you are 
seated in front of the computer which is 
already plugged in, connected to the TV 
and tuned in correctly. (The User Guide 
is pretty good on this.) That is the end of 
our assumptions. 

The "On" switch is a rocker switch at 
the rear of the computer on the left. 
Reach over and switch on (and the TV if 
necessary). You'll find the first sign of 
life from the computer is a rather nice 
beep. Then you'll notice a message on 
the display something like this: 




The exact message varies depending 
on your machine. For instance, if you 
have a model A, it will say 16k instead 
of 32k. This is because a model A has 
only half the memory of a model B - "k" 



Programming 
is easier 
than you think 



being a measure of memory and 16 
being half of 32! 

In computing terms, having more 
memory means (very roughly) being able 
to type more into the computer before it 
is full. 

Basic, as we shall see later, is the 
name of the language in which you give 



By MIKE BIBBY 



instructions to the computer. 

The>symbol which, you may remem- 
ber from your schooldays, means 
"greater than", is called the prompt. This 
indicates that the micro is ready for you 
to type in some information. 

Try typing in two or three letters - 
just the alphabet for the moment, please. 
You should soon see that the cursor in- 
dicates the position at which the next 
letter will be printed on the screen. 

The letters appear in white on a black 
background. We say that white is the 
foreground colour and black the back- 
ground colour. 

Later we shall see how to alter these 
colours, but for the moment, before we 
type any more, let's examine the key- 
board. 

Fundamentally, it is a standard 
typewriter keyboard surrounded by 
several additional keys. Notice that the 
computer has a (zero) key and another 
key for the letter O. On the BBC Micro 
you must keep the two separate: for 
numbers, O for words. 

I guarantee that a lot of your early 



errors in programs will be caused by 
typing O instead of 0! 

On the same lines, notice that there is 
a 1 (one) key. Make sure you do not use 
"1". (Incidentally, a lot of your other 
early errors in your computing career 
will be from misreading 1 as 1 and vice- 
versa.) 

Other keys are labelled by words such 
as SHIFT," ESCAPE and RETURN. 
Let's introduce a convention to make life 
easier: If I want you to press the key 
labelled RETURN, for instance. I will 
ask you to type 

I Return | 

If I ask you to type the word 
RETURN you have to type R, then E, 
then T and so on. The symbols ( I enclos- 
ing a word indicate that you are to press 
one key with that word on it. You do not 
spell it out. 

Now RETURN is quite an important 
key. We use it in a similar manner to the 
return key on an electric typewriter, to 
ensure that the typing continues on a 
new line. It is far more important than 
that, though. 

RETURN not only gives you a new 
line but also sends the message typed 
into the computer to be acted upon. 

If you have been following so far. you 
should have typed a few letters on your 
screen so that it looks something like: 




If not, type a few letters now. Next. 
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press [Return], Odds on, you'll get a 
message back from the computer saying: 




Don't worry about the Mistake 
message. You can't hurt the computer 
by accidentally mistyping something, so 
feel free to experiment. 

All that Mistake means is that the 
computer doesn't understand the words 
you've just sent it. You see, it needs to be 
spoken to in its own language, which is 
called Basic. 

However, learning Basic isn't like 
learning a genuinely foreign language; 
Basic is very similar to English but it 
only allows selected English words to 
make things simpler for the computer. 

This, by the way, is the reason I said 
that it was odds on you would get Mis- 
take returned from the computer. You 
might, by chance, have hit on a Basic 
word. 

For example, in Basic you can mark 
the end of a program with END. The 
people who designed Basic could have 
chosen the word FINISH to do this. 

Type END and press [Return], Then 
try FINISH and press [Return]. 

Note the difference: 




Admittedly, END doesn't accomplish 
very much — after all, you haven't any- 
thing in there to end. have you? - but at 
least the computer doesn't hurl the 
message Mistake at you as it did with 
FINISH. This is because END is a Basic 
word, while FINISH isn't. 

Notice something about Mistake as 
shown on the screen: It's written in lower 
case, i.e, small letters. So far, your typing 
should have been appearing in upper 
case, i.e. capitals, only. Let's investigate: 

If you look at the lower left-hand 
corner of the keyboard you will see the 
keys CAPS LOCK, SHIFT LOCK and 
SHIFT. 

On switching on, you are in CAPS 
LOCK, which is indicated by the little 



light so labelled being on (below the left- 
hand shift key). 

This means that all the letters of the 
alphabet that you type will appear in 
capitals, unlike a typewriter which prints 
in lower case unless you hold down the 
shift key. 

While CAPS LOCK is on, pressing a 
key with two characters marked on it 
will cause the lower character to appear 
on the screen. To obtain the upper 
character, press the key while at the 
same time holding SHIFT down. 

For example, pressing 




will give you 6 on the screen while 
pressing 




and [Shift ) will give you & on the screen. 

Here I introduce a convention: If I 
want you to press two keys at the same 
time, I join these keys with + . 

To enable the keyboard to function as 
a normal typewriter press iCaps lock). 
The CAPS LOCK light should switch 
off, If you type now, you will find that 
the alphabet appears as lower case 
unless you press [Shift] down with it, 
when it will appear as capitals. 

Remember, if you want to get onto a 
new line, just press return and ignore 
Mistake. 

Now press [Shift lock]. Its light (to the 
right of the CAPS LOCK light) should 
come on. 

If you type now, the alphabet will 
come out in upper case because 
everything is shifted while SHIFT 
LOCK is on. This is not the same as 
having CAPS LOCK on, though, as you 
will find by pressing 




which will give you & (because it is 
shifted). 

You can't get 6 with SHIFT LOCK 



on. To switch it off just press [Shift lock] 
again. 

You've probably noticed by now that 
most keys have an auto-repeat facility. 
This means that having pressed a key it 
will begin to print itself out repeatedly 
after a short delay if you keep it pressed. 
Try it. 

At the moment the keyboard should 
be acting like a typewriter - with none of 
the lights on. If either the SHIFT LOCK 
or the CAPS LOCK lights are on, press 
the appropriate key to extinguish it. 

Get onto a new line by pressing 
[Returnl and type: 

end [Returnl 

You should get Mistake which proves 
that, as far as the computer is concerned, 
"end" and "END" are different words. It 
recognises "END" as a Basic word but 
not "end". 

This is the reason for the CAPS 
LOCK key. If you have this on, you 
automatically type in letters of the 
alphabet in capitals, so preventing you 
from mistakenly entering "end" instead 
of "END". 

For the present I am going to assume 
that all your typing is done with CAPS 
LOCK on. If it is not on at the moment 
(which it won't be if you have been 
following), just press that key once to 
rectify the situation. 

By now, you will have probably filled 
up a screenful of text and seen the scroll- 
ing action demonstrated. If not, press 
[Returnl several times in succession or, 
more sophisticatedly, hold [ Returnl 
down and let the auto-repeat do the 
work for you. 

As you'll soon see, scrolling is when 
the top of the screen rolls up to allow 
more typing at the bottom. 

On computer keyboards there is a 
special version of Parkinson's law which 
states that the number of keys increases 
to fill the amount of space available. 
There are always extra features that you 
would like to put on a keyboard and you 
have to call a halt somewhere. 

At some point in your computing 
career, though, you are bound to feel 
that life would be easier if, instead of 
repeatedly typing the same set of instruc- 
tions to the computer, you could simply 
press a single key. 

The BBC Micro allows you to tailor 
the keyboard to your special needs by 
giving you a set of nine user-defined 

Turn to Page 10 
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From Page 9 

keys. These are the red keys at the top of 
the keyboard, labelled JO to J9. 

Later in this series we shall see how to 
instruct the computer in the meaning we 
wish each key to have. 

There are also certain capabilities that 
you would like a keyboard to have 
which, while fairly standard, do not 
merit a particular key of their own - for 
example, clearing the screen (I'm sure 
you've felt the need for that already) or 
turning a printer on and off. 

For this we use the CTRL key, where 
CTRL is short for control. As with 
SHIFT, we combine CTRL with other 
characters to obtain our effects. 

To clear the screen use: 
L + [Ctrl] 

Remember that the + means we press 
both keys together. Also note that it 
produces an effect immediately. There's 
no need for [Return]. Try: 
G + [Ctrl] 

To conclude this preliminary 
examination of the keyboard, I suggest 
that you clear the screen if necessary, 
then type in a few letters (without press- 
ing [Return]). 

Now press [Delete] once. The last 
letter you typed should disappear, its 
position being taken by the cursor. If 
you keep [Delete] down, the auto-repeat 
will function and erase your whole line. 

You can use this to correct typing 
errors. Simply erase back to the mistake 
and retype. 

This is just one form of what is called 
screen editing. There are other ways, in- 
volving thefVK-M-i and COPY keys, but 
these can wait a while (as will the discus- 
sion of the ESCAPE and BREAK keys). 

When you switch on the BBC Micro it 
is in Mode 7, as yours should now be. 
For a detailed explanation of this and 
other modes, see the article on modes on 
Page 26. 

Briefly, the mode the micro is in 
affects the number of characters that can 
fit on the screen, the size of those 
characters and the number of colours 
displayed. 

Now Mode 7 is a fine one but unfor- 
tunately in it the characters on the keys 
do not necessarily correspond to those 
that appear on the screen when you 
press the key. 

For example, try typing { or [ or /. 
Also try O and 0. 

In this mode, the difference is hardly 



noticeable since doesn't have a line 
across it. Other modes don't have this 
problem, so let's change mode. 

On a new line, type: 

MODE 6 [Return] 

The screen will clear and now, when 
you type, you will find that the 
characters appearing correspond to 
those on the keys. We will remain in this 
mode for the rest of the article. 

Right, it's a computer so let's get it to 
compute! But don't worry, this isn't 
going to turn into a mathematical 
treatise. After a brief but necessary foray 
into simple sums, this series is 
thoroughly non-mathematical. 

Before we start, let me give you a war- 
ning. The computer will do exactly as 
you tell it but only what you tell it. 

It's a very literal machine and in this 



It's a computer, 
so let's get it to 
compute. But not 
to worry . . . the 
sums are simple 



respect is like my daughter on a mis- 
chievous day: When asked to put on her 
pyjamas for bed she did exactly as she 
was told. Of course, I hadn't asked her 
to take her other clothes off first, had I? 
You can imagine the results . . . 

Similar things happen with the com- 
puter. Say we want the computer to 
calculate 2 + 2. Not only do we want it to 
do the sum but we want it to tell us the 
answer when it's done it. 

We instruct the BBC Micro to write 
things on the screen with the Basic word 
PRINT. This is a relic from the days 
when the computer's output, as it is 
called, was actually printed out on paper 
rather than on the screen as it is now. 

So, to see the answer to 2+2, type: 
PRINT 2 + 2 [Return] 

Note that you don't need the ~ sign as 
you do on a calculator. [Returnl takes 
care of that. Before continuing try a few 
simple additions . . . 

Just as the computer does not allow 
you to use O for 0, so it does not permit 
you to use x for multiply. The computer 



uses the symbol * instead. For example 
try: 

PRINT 4*3 [Return] 

Minus (-) is straightforward. You'll 
find it sharing a key with — . Divide, 
however, is not ■*■ but an oblique stroke 
(/). For example, 12-+4 becomes: 
PRINT 12/4 [Return] 

Though this may seem at first a little 
odd to you, you have met it when deal- 
ing with fractions: 3+4 is equivalent to 
the fraction 3/4. Try: 

PRINT 3/4 [Return] 

From now on I am going to assume 
that you accept that before the BBC 
Micro can act on your instructions, they 
must be sent to it by [Return]. I will 
therefore omit [Return] from my 
examples. Make sure that you don't. 

Before experimenting with further 
sums of your own devising, I'd like you 
to try the following sequence: 

PRINT 2 + 8-3 

PRINT 4*8/2 

PRINT 4*8 + 2 

PRINT 4*(8+2) 
If you think carefully about the results 
you'll see that the computer interprets 
sequences of sums in the order you 
learned at school. You do whatever is 
inside brackets first, then multiplication 
and division, then finally addition and 
subtraction. 
Now try: 

PRINT 2/3 

PRINT 1000*1000*1000 

PRINT 1/100 
If you have done this correctly, your 
screen should display: 




The point to stress here is that the 
computer works to a limit of accuracy. 
For example, 2/3 is not exactly 
0.666666667. The error is well under a 
millionth, though. Still, it must be borne 
in mind. 

Similarly, with especially large or 
small numbers, the computer saves 
space by storing them using a scientific 
notation called Exponent format. 

Here, for example, instead of printing 
<out the answer to 1000*1000*1000 as 
1000000000, it prints out the result as 
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1E9. 

For E, which stands for Exponent, 
you should read "multiplied by 10 to the 
power of. For example. 1E9 means "1 
multiplied by 10 to the power of 9" 
which, if your maths is up to it, gives you 
the correct answer. 

Similarly, the answer for 1/100 was 
returned as 1 E-2 which reads as " 1 mul- 
tiplied by 10 to the power of -2" which 
is 0.01, the correct answer. 

If you don't follow all of this, don't 
worry. I've only covered it in this article 
to warn you about odd looking results to 
your sums which might pop up and con- 
fuse you. 

For those who wish to go more deeply 
into the area, we will be covering it in a 
future Bits and Bytes article. As 
promised, the rest of this series has very 
little mathematics at all. 

Now, let's try to get the computer to 
print out some words. Let's get it to print 
out Hello. 

If you cast your mind back to your 
schooldays (and for some of us that's an 
awful long throw), you'll remember that 
when someone says something you sur- 



round what that person says with quota- 
tion marks (or quotes, for short), such 
as: He said, "Hello." 

In Basic, of course, we don't say 
words, we PRINT them, but we do sur- 
round them by quotes. We omit, how- 
ever, the comma and full stop. Try: 

PRINT "Hello" [Return] 

and the computer should print out: 

HELLO 

Notice that the quotes are not printed. 

So. to get the BBC Micro to print out 
a message on its screen, we just use 
PRINT followed by the message sur- 
rounded by quotes. The message inside 
the quotes is called a string, or a string 
literal. The latter is because the com- 
puter prints out literally, or exactly, what 
is between the quotes. So: 
PRINT "Hello" 
PRINT " Hello" 
PRINT " Hello" 
give different outputs since in each, 
different numbers of spaces precede the 
Hello. 

Actually, strings do not have to be 
words. They can be any combination of 
symbols, including numbers. Just keep 



them in quotes. Try the following: 
PRINT "4*3" 
PRINT 4*3 

This should convince you that the 
computer does print out strings (i.e. what 
is between the quotes) literally, When the 
calculation is in quotes the computer 
simply echoes the sum on the screen. 
When the calculation is not in quotes, 
the computer prints out the answer. 

Experiment with printing out various 
messages on the screen. How long can 
you make them? Try lower case words 
as well. 

At the moment the computer is 
responding to our commands as soon as 
we send them by pressing [Return] but 
in a calculation or task requiring several 
steps this can be rather tedious. 

It would be more satisfactory to give 
the computer a whole sequence of ins- 
tructions that it could get on with rather 
than spoon-feed it step by step. This is 
possible. 

Such a sequence of instructions is 
called a program, and we shall begin 
writing programs in next month's instal- 
ment. *£: 



We've pot it all toped! 




A cassete tape of all the programs printed in this 
issue of BBC Micro User - a total of 22 complete 
listings - is available to readers. 

Now you can save yourself the trouble of keying 
in the programs - and ensure they are all error-free. 
And it only costs £3.25, plus 50p post and packing. 

The programs include: DEATH WATCH, a superb 
arcade game that challenges you to use your skill to 
fight off enemy battleships, tanks and helicopters; 
BINGO, illustrating clever uses of the randomise 
function; BUBBLESOBT routines; TESTS for function 
keys in machine code routines; a useful CASSETTE 
BUGS FIX for users with OS 0.1 ... and many 
COLOUR AND GRAPHICS ROUTINES to help you 
create a kaleidoscope of screen designs which you can 
incorporate in your own programs. 



ORDER FORM 

Please supply one cassette tape of programs from the March 
1983 issue of BBC Micro User. 

I enclose cheque/P.O. for £3.75. Alternatively please 
debit my Visa/Access/Diners Club/ Eurocard* account No. 



MINIM TTT 



TT 
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Build your own 



THE analogue to digital 
converter on the BBC 
microcomputer provides a 
rather simple way to con- 
nect, or interface, the com- 
puter to the outside world. 

This means that you can fit 
the micro with joysticks for 
games programs, or use it to 
receive information from 
temperature sensors, light 
detectors, laboratory instru- 
ments, etc. 

Don't let its technical 
sounding name put you off, 
for as this article will show, 
the analogue to digital con- 
verter (A/D for short) is pretty 
straightforward to use. 

For a start we will con- 
centrate on the how of using it 
and leave the details of what 
an A/D converter is and its 
workings to another issue. 

Even if you fail to follow all 
the reasoning below, you 
should still be able to build, for 
example, a working games 
paddle and use it in a 
program. 

Also, don't let the fact that 
the A/D is only fitted as 
standard on model B com- 
puters put you off. On Page 
50 Mike Cook gives full 
details of a simple (and cheap) 



It's quite easy with 
MIKE SHAW's 
step-by-step guide 



model A to B upgrade. And if 
you don't feel up to the whole 
upgrade you'll still be able to 
fit an inexpensive A/D 
converter. 

Technical details first. The 
converter provided on the 
BBC model B has four chan- 
nels — it can receive electrical 
information from four 
different sources. 

The converter is accessed 
via the back of the computer 
through a 15 way D socket 
labelled "Analogue In". In 
order to use the A/D con- 
verter you need a suitable 15 
way D plug and some, pre- 
ferably screened, cable 
{readily obtainable from 
dealers advertising in this 
issue.) 

Changing 

Each of the 15 pins has a 
function, as shown in Fig. 1. 

The information fed into the 
A/D interface should be in the 



form of a DC voltage in the 
range 0-1.8 volts. Very small 
voltage changes, or voltage 
changes greater than 1.8 volts, 
would need to be changed to 
bring them within the correct 
range. 

Sensing 

The four pins used to sense 
voltage changes are 4, 7, 12 
and 15 (labelled CH3, CHI, 
CH2 and CHO in Fig. 1). 
These pins should be con- 
nected to the positive terminal 
of the device or instrument 
producing the change. The 
negative terminal from the 
device should be connected to 
either pin 5 or pin 8 (labelled 
analogue ground in Fig. 1.) 

When each pin senses the 
voltage change it produces a 
number in the range - 65520 
in steps of 16. Zero volts 
produces a number and 1.8 
volts produces a number 
65520. In order to use this 
number BBC Basic provides 
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Figure I 









the ADVAL command. 

The general form of this 
command is 

X = ADVAL(Z) 
where X is the variable and Z 
is the channel number. So if 
the device were connected to 
pin 4 (channel 4) a Basic 
program to read the device 
could be 

10 LET X = ADVAL(4) 

20 PRINT X 

If the device were con- 
nected to pin 7 (channel 2) 
that program would become 

10 LET X = ADVAL(2) 

20 PRINT X 

Each channel is read in 
turn. This takes 10 milli- 
seconds per channel, so if all 
four channels are being used 
the information on each chan- 
nel takes 40 milliseconds to be 
updated. If only one channel is 
required the update time can 
be reduced by using the 
*FX16 command, e.g. 
*FX16,1 will enable channel I 
only and *FX16,2 will enable 
channels 1 and 2 only. 

More information about the 
*FX commands can be found 
in the User Guide. 

If only one channel is being 
used this permits relatively 
quick changes - occurring 
every 10 milliseconds - to be 
monitored. 

Monitoring 

One relatively simple way 
of using the A/D converter is 
to monitor input from a simple 
games paddle. Connect up a 
lOkohm spindle type potentio- 
meter as shown in Fig. 2: A 
linear potentiometer is better 
and gives more predictable 
results than a log type. 

In this example one of the 
VREF (voltage reference) lines 
is used as a supply, giving a 
maximum of 1.8 volts. 

Each time the spindle of the 
potentiometer is turned and 
channel 1 read using PRINT 
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games paddle 













| to pin 1 1 (VREF) 

j to pin 15 (channel 1) 

1 to pin 8 (analogue ground) 













Figure II 



ADVAL(l) a different number 
should be produced varying 
from to 65520. 

In this way a very simple 
games paddle can be made 
and used to move some sort of 
graphics symbol up and down 
or back and forth across the 
screen. 

In Program One the 
potentiometer is used to con- 
trol the position of a space- 
invader type shape: 



Program Two is a variant 
of Program One which uses a 
form of ADVAL we haven't 
met yet to allow us to add a 
"fire" button to our games 
paddle. The new form is 
ADVAL(O), which allows us 
to test the state of closure of 
each of a pair of switches: 

If ADVAL(0)=0 then no 

button pressed 

ADVAL(0)=1 then button 

1 pressed 



ADVAL(0)=2 then button 

2 pressed 

ADVAL(0)=3 then both 

buttons pressed 

To use this command it is 
necessary to connect together 
PB1 (pin 10) and volts (pins 
2, 3 or 6) OR PBO (pin 13) 
and volts (pins 2, 3 or 6.) 

For example, if PB1 and 
volts were connected then 
ADVAL(O) would give 2. 

If PB1 and volts were 



connected then ADVAL(O) 
would give 1. 

If you have the 1.0 operat- 
ing system then the form of 
the ADVAL(O) command is 
slightly different. To see which 
button has been pressed, you 
use 

ADVAL(O) AND 3 
which gives the same replies as 
ADVAL(O) on the 0.1 operat- 

Turn to Page 14 



Line 40 selects MODES 
and VDU5 joins the text and 
graphic cursors. 

Line 60 defines the 
character to be moved. 

Line 80 obtains the 
horizontal position of the 
character using the ADVAL 
function. The actual number 
produced is divided by 55 to 
scale it to fit the screen gra- 
phic coordinates. 

Line 100 prints the 
character on the screen. 

Line 110 is a short delay 
loop. 

Line 120 deletes the 
character. 

Line 130 the loop will 
repeat until the S key is 
pressed. 

Line 140 "undoes" the 
effect of VDU5 with VDU4. 



10 REM ■*■*•*#*■***•*#*##■*■*•**■** 

20 REM *** PROGRAM ONE *** 

30 REM ***##**■*#*■**■*■**#■*'**■ 

40 MODE 5s VDU 5 

50 Y/i=50 

60 VDU 23,224,24,60,60,60, 60,66, 129, 129 

70 REPEAT 

80 POSITION-ADVALU) /55 

90 MOVE POSITION, YX 

100 VDU 224 

110 FOR WAIT=1 TO 200: NEXT WAIT 

120 VDU 127 

130 UNTIL INKEYSCO^'S" 

140 VDU 4 



Match 1983 BBC MICRO USER 13 













VREF 








1.8 volts 


Pin 11 1 * 








Channel 
1 


Pin 15 J| W , k ^ m P°' 

potentiometer 


Games paddle 






Analogue 
ground 


T 

Pin ° 












PB1 


Pin 10 1 , 








1, 
Switch 

Pin 2 1 J 


Fire button 
number 2 






volts 








7 igure III 








10 


10DE6 








20 


REM "'•"«"•««"<"'"■<'« 
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30 


REM ' ' ' PROGRAM TWO ' ' ' 






ing system. Also ADVAL(O) 


40 


REM 






DIV 256 can be used to find 


50 


MODE 5:VDIJ 5 






out which channel was the last 


60 


Y"/.=50 






one to complete conversion. If 










you are not sure which operat- 


70 


JBU 23 , 224 , 24 , 60 , 60 , 60 ,60,66,12 


9, 129 




ing system you have then type 


80 


REPEAT 






*FX0 and press RETURN. 


90 


BCOLO, 1 






This will produce a state- 










ment to tell you which operat- 


1 00 


POSITIQN=ADVAL ( 1 ) /55 






ing system is resident in your 


110 


MOVE POSITION, Y7. 






computer. 

A fairly simple circuit to 


1 20 


VDLJ 224 






give the games paddle plus fire 


1 30 


FOR WAIT = 1 TO 200: NEXT WAIT 






button that Program Two 
needs would therefore be as 


140 


IF ADVAL(0)=2 THEN PROCFIRE 






shown in Fig. 3. 


150 


VDU 127 






Testing 


160 


UNTIL INKEY*(0)="S" 






In Program Two line 140 


1 70 


/'DU4:END 






tests to see if the button is 


180 


DEF PROCFIRE 






pressed. If so it calls 
PROCFIRE. This plots a 


190 


GC0L0,2 






dotted line to a random point 


200 


SOUND 1,-15, RND (235 )» 5 






{line 230) and then, after a 


210 


XCOORD=RND (1000) : YCOORD=RND (10 


XD 




suitable delay (line 240), un- 
plots it with line 260. The 


220 


MOVE P0SITI0N+28,Y7.+ 16 






procedure also sounds a 


230 


PLOT 21,XC00RD,YC00RD 






quarter second note of 
random pitch. 

So, there you are — a cheap 


240 


FOR WAIT=1 TO 500: NEXT WAIT 






250 


MOVE POSITION+28, Y7.+ 16 






yet effective games paddle 


260 


PLOT 7, XCOORD, YCOORD 






with firing button. Now all 
you need is something to 


270 


MOVE PCS I T I ON+64 , Y7. 






shoot down - that should be 


280 


ENDPRDC 


^ 




easy enough to program . . . 
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A quick look at literature available for the BBC Micro 



Let Your BBC Micro Teach You to 
Program by Tim Harwell (Interface). 



WHILE this is a worthy attempt at 
teaching the beginner, I doubt that many 
people will learn to program exclusively 
from this book. 

The initial rate of progress is far too 
fast. For example, FOR . . . NEXT 
loops are used many times before they 
are explained, and some of the program- 
ming examples surround the ideas they 
wish to illustrate with a host of un- 
explained concepts. 

Having said that, if you are past the 
complete beginner's stage, or are 
fortunate enough to have somebody 
guide you over the initial hurdles, the 
large number of programs and topics 
discussed in the rest of the book will 
prove to be very valuable. 



Read all 
about it... 



Programming the BBC Micro by 

Peter Williams (Ed.) (Newnes). 



will appreciate the clear, uncluttered 
style of the book. 

It does progress rather quickly 
(chapter two has you defining functions) 
but right from the start it is trying to 
teach you how to design programs, not 
just code them in Basic. 

It also provides an excellent review of 
the potential of the BBC Micro, covering 
such topics as the A/D converter, in- 
terfacing, assembly language and the 
disc system. In this, it is way ahead of its 
rivals. 



A RATHER nice book but not for the 
absolute beginner. If, however, you 
already have some knowledge of other 
computers, or are used to reading 
scientific or technical publications, you 

• All the books reviewed here are from 
Haigh and Hochland, University Precinct, 
Manchester. 



Easy Programming for the BBC 
Micro by Eric Deeson (Shiva). 



DONT be deceived by the friendly, 
chatty style of this book. The gentle 
manner disguises a well thought out 
approach to teaching the beginner not 
only BBC Basic but also program 
design. 

Although I would quibble with the 



<„and this is 
to stop Terry Wogan from 
introducing every subroutine 
before you use 





One of 
Cosgrove's 
cartoons 
from "Easy 
Programming 
for the BBC 
Micro " 



way some of the concepts are in- 
troduced, a lot of beginners are going to 
be grateful to Shiva for publishing this 
book. 



Basic Programming on the BBC 
Microcomputer by Cryer & Cryer 
(Prentice/Hall). 



A TEXTBOOK approach to the subject. 
It's not exactly the most exciting or crea- 
tive approach but certainly thorough and 
well conceived. 

With lots of activities and "points to 
thing about" provided to aid his under- 
standing, the reader who works through 
this book will know a great deal about 
Basic programming on the BBC Micro. 



Learning to Use the BBC Micro- 
computer by Dane Gower. 



A SIMPLE, well illustrated introduction 
to the fundamentals of Basic programm- 
ing, it only skims the surface of the sub- 
ject. 



30 Hour Basic by Clive Prigmore 
(National Extension College). 



THIS book is not directly about BBC 
Basic but about Basic programming in 
general. As such, it is a very good 
textbook and will give the BBC user an 
understanding of Basic as it is used on 
other machines. 

If you buy the book make sure that 
you obtain the BBC version, which 
specifies the amendments necessary for 
the BBC Micro. 

Unfortunately, this approach of 
adapting a general text for a particular 
machine is bound to fail since it cannot 
cover the special features of that 
machine adequately. For instance, I can 
find no mention of the REPEAT . . . 
UNTIL loop or procedures, while the 

Turn to Page 20 
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THE wide range of colour and graph 
lable on the BBC Micr 
ake it, an exciting and powerful 



ty of i 

;r overwhelming. In this a; 

> articles we shall be taking a 
;ntle but instructive look at the way 
~:t colours and graphics are handled. 
>ne area that often confuses new- 



A touch 
of the Van 



THE BBC Micro has eight different 
modes. MODE to 7. The mode you are 
in effectively decides how many 
characters you can display on the screen 
and in how many colours. 

Now when a microcomputer is desig- 
ned, memory has to be allocated 
carefully. The more characters you have 
per line (cpl) the more memory it takes. 
Similarly, the more colours you use, the 
more memory it takes to remember 
them. 

Because of the limited amount of 
memory available, a compromise has 
often to be made between the number of 
characters per line and the number of 
colours available to the display - and. as 
often happens with a compromise, you 
get the worst of both worlds. 

Useful options 

In this, as in so many areas, the BBC 
Micro offers options that the others do 
not. By choosing between the various 
modes you can trade off the number of 
colours available against the number of 
characters displayed and so, hopefully, 
obtain the optimum for a particular 
need. 

Figure I displays the characteristics 
of the various modes. It is such a useful 
table that we have provided you with one 
on the cover of this month's issue to use 
as a ready reference. 

Before going further let's "dispose" of 
MODE 7, the teletext mode, which is the 
one the computer is in when first 
switched on. This mode is organised in a 
totally different way to the others, so, for 
the purposes of this article, it is "out of 
context". We are concerned with MODE 
to MODE 6. 

This is not to discount MODE 7: It is 
very valuable, as an examination of 
Figure I discloses. It can display 40 cpl 
in 16 colours and yet only uses Ik of 
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memory. 

The only other mode to display 16 
colours is MODE 2, and that only has 
20 cpl and uses a massive 20k. The 
drawback is that teletext is not a gra- 
phics mode, i.e. you aren't able to use 
BBC Basic's advanced graphic com- 
mands. This does not mean that you 
cannot use teletext to draw some effec- 
tive pictures — you can. as Ceefax and 



4. show a similar pattern. This time, 
though, because you have fewer colours, 
MODE 4 can display 40 cpl using 10k 
of memory, while MODE displays 80 
cpl using 20k. 

From the Memory Used column of 
Figure 1. it can be seen that MODES 0. 
1 and 2 need 20k for their display, while 
MODE 3 requires 16k. hence these 
modes cannot be used on the standard 



Add some colour to your 
computing career with this 
first of a series of articles 
on elementary use of 
colour, text and graphics, 
by PAUL JONES 



Oracle, which also use MODE 7 format, 
demonstrate. 

If we now examine modes to 6 in 
Figure I we can see clearly the cost, in 
terms of memory, of increasing either the 
number of colours or of characters. 
MODE 3 and MODE 6 are both text- 
only modes, which, as in MODE 7, 
means that the graphic commands are 
not available. Both support only two 
colours. 

Notice that while MODE 6 supports 
only 40 cpl, MODE 3 supports 80 cpl. 
This doubling of characters, however, 
necessitates an increase in memory re- 
quired by the screen from 8k to 16k. 

Similarly, if we look at the two four 
colour modes (i.e. MODE 1 and MODE 
5) we find that MODE 5, which has only 
20 cpl, uses 10k, while MODE 1, which 
supports double the characters (40 cpl) 
uses double the memory - 20k. 

The two colour graphics modes. and 



model A, which has only 16k of RAM 
fitted. The remaining modes (4, 5, 6. 7). 
which use less memory, are available on 
both models A and B. 

From Figure I it can be seen that the 
modes fall into three categories of two, 
four and sixteen colours. You must 
remember, however, that one of the 
colours available is the background 
colour - for example, in a two colour 
mode you do not have two colours to 
write on. say, a black background. If 
you want a black background, that's one 
of your two colours, leaving you only 
one colour to write on it with. 
Colour pairs 

Also to say that there are 16 colours 
available on the BBC Micro is slightly 
misleading. There are, in fact, only eight 
separate colours - black, red, green, 
yeilow, blue, magenta, cyan and white. 
As an investigation of Figure II will 




show, the other colours are made up of 
pairs of these colours, flashing alter- 
nately. 

As Figure II shows, in the four colour 
modes (MODE f and MODE 5) the 
colours available are black, red. yellow 
and white. This is only the "default" 
situation on entering a mode. You can. if 
you choose, display any of the 16 
colours available, but you are restricted 
to displaying a maximum of four of these 
colours on the screen at any one time. 

Similarly, the two-colour modes have 
black and white as their colours on 
entry, but you can select any two 
colours from the palette of 16. You 
could, say. write in white on a blue back- 
ground. 

Into action 

Enough theory - let's get some hands 
on experience. So switch on your com- 
puter. At power on. the machine is in 
MODE 7. To change mode you simply 
type MODE followed by the relevant 
number, e.g. to enter MODE 5 type: 

MODE 5 Ireturnl 
where I return I means "press the 
RETURN key". 

The first thing you'll notice is that the 
screen clears leaving the prompt and the 
Hashing cursor at the top left-hand 
corner of the screen. You cannot change 
mode without clearing the screen. 

Try typing in a few letters at random 
to see the chunky set of letters MODE 5 
gives you - remember it has 20 cpl. 
Press RETURN, ignoring any error 
messages, and enter: 

MODE 4 Ireturnl 
Again, the screen should clear. Try 
typing a few letters this time. Im- 
mediately it should become apparent 
that the characters are of more normal 

Turn to Page 18 



MODE 


Graphics 

resolution 


No. 

of 

colours 


Text 


Memory 
used 


Smallest 
pfotable point 
or pixel (gu) 


Character 
size (gu) 


nor. 


vert 


char. 


lines 


0* 


640 


256 


2 


80 


32 


20k 


1 

2 


16 


1* 


320 


256 


4 


40 


32 


20k 


w> 


H 32 

32 


2* 


160 


256 


16 


20 


32 


20k 


m 


LAJ« 


3 + 


text only 


2 


80 


25 


16k 






4 


320 


256 


2 


40 


32 


10k 


m 

4 


0« 

32 


5 


160 


256 


4 


20 


32 


10k 


8 


l^j. 


6 


text only 


2 


40 


25 


8k 






7 


text only 


16 


40 


25 


1k 







Figure I 



f model B only 



MODES 0, 3, 4, 6 



Logical number 


Colour 
(on entering mode) 


Fore- 
ground 


Back- 
ground 





128 


Black 


I 


129 


White 



Tore- 
groun d 



Colour 
(on entering mode) 



N.B. The logical colour numbers on t 
mode 2 are also the actual colour numbers. 



MODE 2 (and actual colours) 


Logical number 


Colour 
Ion entering mode) 


Fore 
ground 


Back- 
ground 





128 


Black 


1 


129 


Red 


2 


13D 


Green 


3 


131 


Yellow 


4 


132 


Blue 


5 


133 


Magenta 


6 


134 


Cyan 


7 


135 


White 


8 


136 


Flashing black-white 


9 


137 


Flashing red-cyan 


10 


138 


Flashing green-magenta 


II 


139 


Flashing yellow-blue 


12 


140 


Flashing blue-yellow 


13 


141 


Flashing magenta-green 


14 


142 


Flashing cyan-red 


15 


143 


Flashing white-black 



Figure II 
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From Page 17 

proportions - MODE 4 is a 40 cpl 
mode. The penalty for having 40 cpl is 
that MODE 4 is only a two colour 
mode, while MODE 5 supports four 
colours. Both require 10k of memory. 

The last of the modes available on an 
unexpanded model A is MODE 6. It 
may seem odd to have this special text- 
only mode with only 25 lines of 40 
characters when there already exists 
MODE 4 which supports 32 lines of 40 
characters. Part of the answer is 
memory saving: MODE 6 only uses 8k 
whereas MODE 4 requires 10k. 

To see the rest, try this in both modes. 
Hold a key down so that the automatic 
repeat functions until you have a couple 
of lines filled with characters. You 
should be able to see that in MODE 6 
the lines are separated, making for 
greater legibility. If you are fortunate 
enough to have the extra memory you 
can experiment with the size of 
characters in the other modes (0, 1, 2 
and 3). 

Better separation 

MODE 2 gives 20 cpl as did MODE 
5, but offers you 16 colours instead of 
four. MODE 1 offers you four colours, 
as did MODE 5, but with double the 
number of characters per line. MODE 
offers you only two colours, but with 32 
lines of 80 characters — while MODE 3, 
a text-only mode, provides 25 lines of 80 
characters with better separation and 
using 4k less memory than MODE 0. 
(On many TV sets it will be rather hard 
to read the 80 character modes - 
monitors function better.) 

Let's return to MODE 5 with 
MODE 5 [return] 
This is a four colour mode. On entering 
such a mode the colours available are 

black 

1 red 

2 yellow 

3 white 

As you can see, each number has a 
colour associated with it - the logical 
colour number. (It must be stressed that 
the colour associated with a logical 
colour number is not fixed — you can 
alter things so that logical colour 
number 2 refers, say, to blue. We shall 
see how to do this later in the article.) 

On entering any mode, if you type 
something, it will appear in white on a 
black background. The colour the 
characters appear in is called the 
foreground colour. In this instance, since 




A tapestry based on Program III 



we have just entered MODE 5, the 
foreground is in logical colour number 3, 
while the background is in logical colour 
number 0. 

Enter, on a new line, 

COLOUR 1 [return] 
Now type some letters - the characters 
will now appear in logical colour 1 which 
is red. The effect of COLOUR followed 
by a number is to change the foreground 
logical colour number to the number 
specified. For example, 

COLOUR 2 [return] 
will make subsequent typing appear in 
logical colour 2 which is yellow while 

COLOUR 3 [return] 
will restore the foreground colour to 
white. You can, if you wish, try 

COLOUR [return] 
This changes the foreground colour to 
black (logical colour 0). However, as the 
background is also black, there is no 
contrast between the characters and 
their background - hence you cannot see 
what you are writing! To return to nor- 
mality you must either type in a com- 
mand to change the foreground colour 
very carefully (since you cannot see 
what you are doing) or, more drastically, 
press BREAK, which will return the 
screen to MODE 7. 

Do experiment 

Of course we can use black as our 
foreground colour provided we write on 
a contrasting background. To change 
the background colour of the characters 
we must again use COLOUR, but this 
time followed by the logical colour 
number PLUS 128. This addition of 128 
tells the computer that the logical colour 
number combined with it refers to the 
background colour, e.g. COLOUR 129 
will cause subsequent characters to be 
printed out on a red background since 
129=128+1 and logical colour number 
1 is, at the moment, red. 

Experiment with different fore and 
background combinations. Notice that 
when you change the background 
colour, only the backgrounds of sub- 



sequent characters are affected. Earlier 
characters retain their previous back- 
ground colours. If, however, you type 
CLS after a change of background 
colour, the screen will be cleared to that 
background colour. So 

COLOUR 130:CLS [return] 
will give you an empty yellow screen 
while 

COLOUR 2:COLOUR 129:CLS 
[return] 
will give you a red screen on which text 
appears in yellow. 

That is enough new information for 
the moment, let's try a few programs to 
consolidate our knowledge. Program I 
should help you familiarise yourself with 
the text colours. Instead of simply runn- 
ing the program, try the alterations and 
additions suggested. 

Programs II and III are quite pretty. 
If you are a beginner, see if you can 
follow what is going on. If you are past 
the beginning stage, but not yet an 
expert, try adapting the programs as 
suggested — you may find the problems 
posed rather testing. 



iO R8M« ''n^^'^iii'%-'-f M } 


:•:• «G&E 5 


30 PRINT' 'MODE 5' 


40 COLOUR 1 


50 print'-this is in cllour :• 


M COLOUR 2 


70 PRINT' "THIS IS IN COLOUR 2" 


80 COLOUR 3 


90 PRINT" 'THIS 15 IN COLOUR 3" 



Program I 

Run this program. As you can see it 
prints out three of the colours available 
for text on entering MODE 5. Actually 
there is another colour. Try adding 

100 COLOUR 

1 10 PRINT "THIS IS IN COLOUR 0" 

Can you explain, and recover from, 
the results of this? Also, try changing the 
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background colour with any of the 
following line 25s: 

25 COLOUR 129:CLS 
25 COLOUR 130:CLS 
25 COLOUR 131:CLS 

What happens if you omit CLS? 



10 RE « i« PROM 110 Ml 


20 WES 


30 CM> 


40 REPEAT 


50 CWW 


M «SI£WM«-»STHHSM«*»' 


70 CDL0UR C2 HOI 3 f J 


80 PRIHT ASTERISK' 


n una cimi 



Program II 

As you can see, this prints out a 
triangle of asterisks, each line of which is 
in a different colour. This is achieved by 
line 70. C% MOD 3 gives the remainder 
when you divide C% by 3: these 
remainders can only be 0. 1 and 2 (you 
cannot have remainders of 3 or over 
when you are dividing by 3). This means 
that C% MOD 3+1 will return the 
values 1,2 and 3 since we are adding one 
to the remainder. The COLOUR state- 
ment of line 70 then uses these numbers 
to change the foreground colour. 

As an exercise, see if you can alter the 
program so that it prints the colours of 
the lines out randomly. Use RND(3) - 
see the User Guide or Peter Davidson's 
article on page 60 for an explanation of 
RND( ). For more advanced, can you 
print out the triangle so that each 
asterisk within a line is randomly 
coloured? Finally, can you produce a 
red triangle, inside a yellow triangle, 
inside a white triangle of asterisks? 
These two problems require far more 
than a simple alteration of Program II. 



IS (SB FMGRMI THREE 


IS BODE 5 


20 FOR IW> TO a 


jo for n»o n jo 


W COLOUR KR0UM28 


50 PR1RT TMIlI,JI)Cl««(32li 


40 NEJT il ' 


70 HIT 11 



in each of the screen columns in turn, 
top to bottom, left to right. As a test, can 
you alter it so that it fills in each row in 
turn, left to right, top to bottom? 

You might also like to try the follow- 
ing versions of line 40 - they're quite in 
teresting. See if you can work out what is 
happening: 



« colour tiwi) m 3 


♦12? 


40 COLOUR fiiWJI m J 


♦I2» 


40 COLOUR (I2-J1) NOt 3 


♦ISO 


40 colour mnnn wo 3 «i2f 


40 COLOUR crww m 3 


♦129 



Program III 

This prints out a nice tapestry, filling 



So far, in a four colour mode we have 
had available the colours black, red, 
yellow and white. As we have seen, the 
computer doesn't refer to them by name 
but by the logical colour numbers 0, 1, 2 
and 3. These numbers "label" the 
colours and we can, if we wish, change 
the colours that the logical colour num- 
bers refer to. All we have to do is to use 
the VDU 19 command to tell the com- 
puter that we wish to assign a different 
colour to a particular logical colour 
number. This would be simplicity itself if 
the syntax were such that to assign blue 
to logical colour number 1 were 
VDU 19,1,BLUE 

Unfortunately, the computer refers to 
the colours available in its palette not by 
name but by number - each colour in 
the palette has assigned to it a fixed 
number, called the actual colour number 
(see Figure III). The colour number for 
blue is 4. To tell the computer that 
henceforward logical colour number 1 is 
to be interpreted as actual colour 4 (blue) 
we use 

VDU 19,1,4,0,0,0 
Those trailing zeros are necessary for 
future expansion of the graphics system, 
we are told. Note the format: 
VDU 19, logical colour reassigned, 
actual colour assigned, 0,0,0 

So, to assign actual colour 2 to logical 
colour 2 in MODE 5 we would use 

VDU 19,2,2,0,0,0 
(Before we reassign logical colour 2 in 
mode 5 it is yellow i.e. actual colour 3. 
The command above tells the computer 
to interpret logical colour 2 as actual 
colour 2, i.e. green.) 

Remember, logical colour numbers 
are variable in the sense that we can 
change the colours they "label". The 
number of logical colours available, 
however, is fixed by the mode and it is 
these logical colours that are referred to 



NUMBERS 


ACTUAL COLOUR 





black 


1 


red 


2 


green 


3 


yeSew 


4 


blue 


J 


magenta 


6 


cyan 


1 


white 


8 


(lashing black-white 


9 


flashing red-cyan 


10 


flashing green-magenta 


11 


flashing yellow-blue 


12 


flashing blue villow 


13 


Hashing magenta-green 


14 


flashing cyan -red 


1$ 


flashing white-biack 



Figure HI 

in such statements as COLOUR 1 or 

GCOLO,3 (more of which next month). 

Actual colour numbers are fixed, i.e. 
actual colour number 2 always refers to 
green. We use them in the VDU 19 com- 
mand when assigning colours to a logical 
colour number. 

If you find the trailing zeros a 
nuisance you can use the form 

VDU 19,logical, actual;0; 
e.g. the example above becomes VDU 
19.2.2:0; Make sure you do not omit 
the final semi-colon - it can cause 
disaster! 

One point to note is that when you 
reassign a logical colour to a new actual 
colour everything on the screen that is 
written in that logical colour (even if it 
was written before the reassignment) will 
instantly appear in the new colour. As 
we shall see, this will allow us to produce 
quite dramatic effects. 



to m tmm rm 


2OH0OE5 


30 COLOUR 1 


40 mm ma,a> n mi tessw 


50 (TOT T»(2,14}*5ISPUlS Mi THE" 


60 nm T<W2,H!"KTBN. COLOURS, - 


70 PRUT TMI2,1«)MT IS IK LOST!*.' 


86 PRIST TMU,20CC6UWS ORE ," 


»R£PE»T 


100 FOR 11=0 TO IS 


110 n. i»,t, 11,0,0,0 


m fir «*i to vmma a 


m keit n 


MO UNTIL FALSE 



Program IV 

This shows the effects of writing a 
message in logical colour 1 and then 
using a loop to assign each of the actual 
colours in turn to logical colour 1. 

Turn to Page 20 
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From Page 19 
Program V 

This is more complex. Lines 30-50 
assign actual colour (black) to logical 
colours 1, 2 and 3. This ensures that 
anything that is written in any logical 
colour cannot be distinguished from the 
black background. This is a technique 
often used to blank out screen pictures 
that take a long and rather untidy time 
to build up. Once built up invisibly they 
are instantly made visible by reassigning 
the logical colours to the actual colours 
of the picture. 

Lines 60-200 print out a rectangle of 
blanks (CHR$(32) ) in logical colours I, 
2 and 3 in ordei around the perimeter of 
the rectangle. 

Lines 220-280 then make the colours 
visible by use of the VDU 19 command. 
Each time round the loop the actual 
colours are reassigned to a different 
logical colour number so that, for 
example, red appears in different places. 
This is done cyclically so that the 
colours appear to rotate around the 
rectangle. 



• 


10 REN FR06RAN FIVE 


150 PRMTTAB(8,20)CHR.i32) 


20 MODE 5 


149 COLOUR 131 




30 FOR 12=1 TO 3 


170 PRINTTAB(6.18ICHR$i32) 




40 VDU 19,I?.,0,0,0,0 


180 PRl»TtBB!10,20)CHR«(321 




50 HEIT n 


190 PRMTTAB<i2,I4!CHRt<32> 




60 COLOUR 129 


200 PRINTTABiB,14)CHR(l32) 




Hi FRI»TT»Bi6,14iCHR.!32i 


210 C1=0 




BO PR1NTTABU2, !4.J,CHR*(IZi 


220 REPEAT 




90 FSI»TTABi6,20ICHR$(32) 


230 FOR 11=1 TO 3 




100 PRINTTABil2,20)CHR*(32) 


240 VDU 19, 12+128, IC7.HI)«0B3*1, 0,0,0 




110 COLOUR 130 


250 NEXT 17. 




120 PRItlTTAB!iO,14ICHR.(32) 


260 FOR J2=l TB 2000: NEXT H 


' 


130 PF:it<TTABi6,16i£HR.i32) 


270 C2= (EMHBBti 




140 FRINT7ABll2,lB)CHSS(32l 


280 UNTIL FALSE 



Don't worry too much if you don't as 
yet fully understand how this rather 
primitive animation works - we will be 
covering this area more fully in future 
articles. 



Well that's all for this month - if you 
want to test your command of the VDU 
19 command try to arrange it so that the 
four colours used in MODE 5 are green, 
cyan, magenta and blue. % 
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graphics commands are neglected 
entirely. 

It does, however, cover the funda- 
mental aspects of Basic programming 
far more thoroughly than other titles. 



Practical Programs for the BBC 
Computer and Acorn Atom by David 
Johnson-Davies (Sigma). 



IF you are past the beginner's stage and 
want to broaden your horizons this is the 
book for you. 

Don't be put off because it isn't 
exclusively devoted to the BBC (it covers 
the Atom too) or by its drab appearance. 
Inside there is a treasure trove. 

Under the headings Games, Graphs, 
Words, Numbers and Compiler, the 
author describes a variety of techniques 
that will go a long way towards turning 
you from a dabbler into a serious 
programmer. 

Not a book for light reading, it is, 
nevertheless, well worth having a copy. 



The BBC Micro Revealed by Jeremy 
Ruston (Interface). 



assembly language programmer, this 
book looks at the memory locations and 
program and variable storage on the 
BBC Micro, together with a section on 
the 6845 CRTC, the chip that handles 
the video. 

Although the book fails to detail really 
useful applications of the information 
supplied, these will readily become 
apparent to the more knowledgeable. 

While of value to experienced readers, 
its lack of clear explanation makes it un- 
suitable for the beginner. 



The Book of Listings by Hartnell & 
Ruston (BBCSOFT). 



PROBABLY of most use to the 



SUBTITLED "Fun Programs for the 
BBC Microcomputer," this book is, 
quite simply, excellent. 

If you're not an expert programmer 
already, buy a copy and work your way 
through it. Each of the 36 programs is 
well described, thoroughly explained line 
by line, and clearly listed. 

Also many of the programs are 
accompanied by "Suggestions for 
Improvement" which guide you towards 
creating your own programs with these 
as a basis. Extremely good value! 



30+ Programs for the BBC Micro- 
computer by Chris Evans (CJE). 



ALTHOUGH not in the same class as 
the last book, it is still a very useful 
collection of programs for the less 
experienced programmer to gain a lot of 
very useful techniques from, while also 
having a great deal of fun. 

It is rather broader in scope than the 
BBCSOFT publication, containing 
educational, scientific and general utility 
programs as well as graphics and games. 



Assembly Language Programs for 
the BBC Microcomputer by Ian 

Birnbaum (Macmillan). 



A THOROUGHLY comprehensive, 
textbook approach to the subject. The 
first of the BBC Assembly Language 
books on the market, its rivals will have 
a great deal to do to be better than this. 

Although I have one or two reserva- 
tions about the book, anyone who con- 
scientiously works through the text will 
have mastered the subject and will have 
gained in the process a large number of 
useful machine code utilities. 

If you want to expand your horizons 
past Basic, this is the book for you. *£ 
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PROGRAMMERS- 
WORKSHOP 



Testing for function 
keys in machine 
code routines 




THIS month's topic was 
suggested by Ian Hirst, who 
asked how it was possible to 
test for the function keys in 
machine code routines. He 
pointed out that in Basic this is 
fairly straightforward using 
INKEY( ) with a negative 
argument (see INKEY in the 
User Guide). 

On the face of it, this should 
transfer easily to machine 
code via an OSBYTE call with 
the accumulator equal to &8 1 . 

Ordinarily such an 
OSBYTE call is used to read a 
key within a given time limit. 

This limit is passed to the 
routine through the X and Y 
registers, which contain the 
delay in hundredths of a 
second (centiseconds). 

X contains the least sig- 
nificant byte. Y the more signi- 
ficant byte. So, for a five 
second delay, i.e. 500 
centiseconds, X would contain 
244 (&F4) and Y would con- 
tain 1 since 1*256 +244-500. 

Example I illustrates this: 
The program provides a five 
second delay between START 
and FINISH appearing on the 
screen. Any key pressed 
during the delay will be im- 
mediately printed out. 

Lines 100 to 120 load the 
accumulator and X,Y registers 



Introducing Programmers' Workshop, a 



brainwaves and mysteries. If something 
is perplexing you, let us know. Likewise 
if you have a good idea, send it in — well 
pay. 



We also intend to explain fully the 
ideas presented in these pages so that 
our readers aren't left with a clever trick 
that they can't understand and c 
couldn't adapt for i 
programs. That way we all benefit. 



with the values necessarv for 
the OSBYTE call in line 130. 
while line 140 checks for Y 
being zero. 

If during the delay a key 
closure is detected, Y is set to 
zero and the Ascii value of 
that key stored in X. 

Hence the loop branches 
back to NOCHAR if Y is not 
zero, otherwise X is 
transferred to the accumulator 
which is then printed out with 
OSWRCH. 

It is important to note that 
the number in X.Y is in two's 
complement form. This means 
that the maximum delay you 
can store in X,Y is &7FFF. 
since &8000 and above are 
negative in this system. 

By using such negatives 
values of X and Y though, we 
can construct our machine 
code counterpart to the nega- 
tive INKEY of Basic. To test 
for a key closure we use 



exactly the same number as 
we would put in the brackets 
of INKEY( ). 

For example, to test for the 
letter "A" we would use IN- 
KEY(-66) in Basic. In 
machine code, we store -66 in 
X.Y using two's complement 
notation: -66 is &FFBE, so X 
contains &BE while Y con- 
tains &FF. As above, the 
accumulator contains &81 
before we make the OSBYTE 
call. 

The manual is none too 
clear about what happens 
next: If the key closure is not 
detected, X,Y are set to 
&.0000, otherwise they are set 
to &FFFF. Example II 
illustrates the use of this call to 
test for yt). The loop is 
repeated until JO is pressed. 

Another way to test func- 
tion key closure is to assign 



10 m USING OSBYTE CALL HITK ACC=&81 
I,Y CONTAINING 401F4 i.e. SOD 
ID GIVE A FIVE SECOND DELAY. 

20 REN A KEY CLOSED DURING THE DELAY 
SETS Y TO 7.ER0. I THEN HOLDS 
THE ASCII CODE OF THAT KEY. 

JO DIN ROOfK 50 

40 QSBYTE=IFPF4 

50 OSiRCH=tfF£E 

60 FOR PASSZ=0 TO 2 STEP 2 

70 PZ-RODHX 

BO [OPT PASS1 

90 .DELAY 
100 L0AHB1 
110 LDIIlrF4 
120 LDYIiOl 
130 JSR OSBYTE 
140 CPYI&00 
ISO BHE NOCHAR 
140 TIA 

170 JSR OSNRCH 
1B0 . NOCHAR 
190 ftTS 
200 ] 

210 NEXT PA5S1 
220 PRINT-START" 
2J0 CALL BELAY 
240 PRINT'^INISH" 



Turn to Page 50 Example I 



March 19B3 BBC MICRO USER 21 



PAUL BEVERLEY 
goes into the ABCs 
of the BBC Micro's 

Operating System. 



THERE has been quite a lot of 
correspondence recently in various 
magazines about what is called the 
"operating system" of the BBC 
microcomputer. There is discus- 
sion about which version is 
currently available — "0.1" or 
"1.0" or "1.2" - whether it is in 
ROM or in EPROM, how you can 
get hold of the new operating 
system, and so on. 

To the beginner, this is all rather 
confusing, so in this article I shall 
assume that you don't know what 
an operating system is, what it 
does or why you need it or even 
what ROMs and EPROMs are. 



I shall try to explain from first 
principles what it is all about, and 
try to give a little bit of explana- 
tion, in simple terms, about how 
the BBC microcomputer actually 
works. 

Then 111 look at the basic 
differences between the different 
versions of the operating system, 
when and why you might need a 
later version and how you go 
about getting hold of one. 

Next month 1 will go ^nto a bit 
more detail about how t .ie operat- 
ing system works and why it is 
important to use it rather than 
taking short cuts. 
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AT the heart of the BBC 
microcomputer is a micro- 
processor chip - a 6502 
actually, but that doesn't 
really tell you anything if you 
are a beginner! This chip is 
like a smaller version of the 
central processor of a 
mainframe computer and it 
takes its instructions in what is 
called machine code, that is, 
the instructions take the form 
of bit binary numbers. 

The basic function of this 
microprocessor is to mani- 
pr'ite and transfer data within 
the microcomputer. This data, 
like the instructions them- 
selves, takes the form of 8 bit 
binary numbers or bytes as we 
usually call them. 

Both the data and the ins- 
tructions are stored in num- 
bered locations within the 
computer, and which of these 
locations the processor is talk- 
ing to is determined by a 16 

Paul Beverley is lecturer in 
electronics at Norwich City 
College. 



bit binary number which we 
call the address. 

This means that the com- 
puter can have up to 2 16 
memory locations, which is 
65,536. To abbreviate this we 
use the fact that 65,536 = 64 x 
1024, and that 1024, since it is 
approximately a thousand, is 
known in computer jargon as 
Ik. So we say that the 6502 
microprocessor can address 
64k memory locations. 

Some of these numbered 
cells contain fixed informa- 
tion which the processor uses 
but is unable to change. This is 
called read only memory, or 
ROM for short, and contains 
the machine code programs 
which determine the way the 
system as a whole operates. 

Then there are other 
memory locations which the 
processor can not only read, 
but also alter. This is some- 
times called read-write 
memory or more commonly 
random access memory 
(RAM) and is used to store 
the user's programs and any 



transient data which the user 
or the processor itself needs. 
In the model B there is 32k of 
RAM and 32k of ROM, 
making up the full 64k. 

So what is 
an EPROM? 

An EPROM is rather like a 
ROM in that the computer 
can only read and not alter the 
data in it. The difference is 
that a ROM has the data put 
in it during manufacture and is 
completely unalterable, 
whereas an erasable pro- 
grammable read only 
memory, to give it its full title, 
has its data put into it elec- 
trically by using large voltages 
(well, large compared with the 
five volts needed to operate it 
normally) to "blow" the data 
into it. 

Also, as the name suggests, 
it is possible to erase the data 
and reprogramme it. The 
erasure is done by exposing 
the chip to ultra-violet radia- 
tion. This wipes the memory 



clean and the chip is then 
ready to be re-programmed. 

The other difference 
between ROMs and EPROMs 
is the cost. The technique of 
making ROMs is a fairly 
standard semiconductor 
manufacturing process, and so 
provided they are being made 
in large enough quantities, 
they are fairly cheap. 

An EPROM, on the other 
hand, uses a more complex 
manufacturing process, so 
although they are not confined 
to one dedicated application. 
they are relatively expensive. 
It will be worth remembering 
this fact when we come to 
consider Acorn's policy on 
replacement of old operating 
systems. 

Programming 
the processor 

As you can probably 
imagine, it would be difficult 
to programme the processor 
directly in machine code - it 
would be so easy to get a few 
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Routine 


Summary of function 


OSFIND 


Open or close a file 


OSGBPB 


Load or save a block of memory to file 


OSBPUT 


Save a single byte to file from accumulator 


OSBGET 


Load a single byte to accumulator from file 


OSARGS 


Load or save data about a file 


OSFILE 


Load or save a complete file 


OSRDCH 


Read a character (from keyboard) to accumulator 


OSASCI 


Write a character (to screen and/or RS423), 




plus LF if character = &0D 


OSNEWL 


Write an LF, CR (to screen and/or RS423) 


OSWRCH 


Write character (to screen and/or RS423) 


OSWORD 


Perform miscellaneous OS operations using 




control block to pass parameters 


OSBYTE 


Perform miscellaneous OS operations using 




registers to pass parameters 


OSCLI 


Intepret the command line given 



Table 1 : Summary of basic operating system commands 
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Is and Os mixed up which 
would stop your program 
working properly. 

Even when using the hexa- 
decimal numbering system, 
which basically uses a single 
character to represent each 4 
bit binary number, it is still an 
extremely difficult and 
arduous task. 

One step up from this is a 
system known as an assembler 
which is itself a machine code 
program stored in ROM 
which allows you to enter the 
instructions you want the pro- 
cessor to act on in the form of 
mnemonic codes such as 
LDA, STA, INX, TYA etc. 

The assembler then con- 
verts these codes into a 
machine code program and 
runs it for you. Although still 
almost totally incom- 
prehensible to the outsider, 
they are in fact not all that 
difficult to learn and are 
certainly easier to interpret 
than the original machine 
codes. 

The next stage up the ladder 



is to provide a system which 
allows you to enter instruc- 
tions in a language which 
bears some resemblance to 
everyday language - words 
like FOR, NEXT, PRINT etc. 

The high level 
languages 

Such a system is known as 
a high level language because 
it allows you to use single 
words to manipulate numbers 
consisting of four or five bytes 
at a time and to generate func- 
tions like SIN. COS. LOG etc 
without delving into all the 
shunting and manipulating of 
bytes that is needed to do any 
one of these jobs. 

The routines which are 
within the Basic ROM on the 
BBC machine, apart from 
providing the assembler 
facility, allow you firstly to 
enter and edit your Basic 
program from the keyboard, 
secondly to save and load 
complete programs from a 
filing system such as tape or 



disc, and thirdly to actually 
execute or "interpret" the 
programs. 

The Basic interpreter is a 
program, written in machine 
code of course, which 
examines each of the Basic 
program lines in turn and acts 
on it appropriately. This 
accounts for the relative slow- 
ness of Basic, since what is 
happening is that one machine 
code program is scanning 
some text stored within the 
computer (the Basic program) 
and then acting on that. 

Also when, as is usually the 
case, a particular line of the 
program is executed 
repeatedly, Basic has to read 
and interpret the line every 
single time it comes to it 
before acting on it. 

There is one way of improv- 
ing on the speed of inter- 
preted Basic without going 
into machine code, and that is 
to use what is called a com- 
piler, although this is not a 
facility available for the BBC 
microcomputer as yet. 



When you have written 
your Basic program the com- 
piler looks through the whole 
of it and turns it into a sort of 
machine code version of the 
original Basic instructions. 
This code can then be 
executed directly, and 
although it is still not as fast as 
a true machine code program, 
at least it does not have to 
waste time while the program 
is running having to interpret 
each line before it can be 
executed. 

Basic routines 
are a "must" 

Whichever language you 
are using, whether actual 
machine code, assembly 
language, a high level 
language like Basic or Pascal, 
or even a word processing 
system, you need certain basic 
routines to handle the system 
as a whole. 

These basic routines there- 

Turn to Page 24 
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Second 

language 
e.g. Pascal 



Word 
processor 



Disc 

operating 
system 



"Sideways ROMs" 




Operating system ROM 



Memory mapped Input/Output 



Operating system ROM 



Basic 
Interpreter 

& Assembler 



RAM used for 
high resolution graphics 



Basic Stack 

; > 



Dynamic variable storage*,- Moveable boundary 
User's program storage * . & 2000 



Used by disc system 



Reserved for operating 
system use 



Figure 1: The basic memory map showing 
possible usage of the sideways ROMs 



& FFFF 
& FFOO 
& FCOO 



& 8000 

Moveable boundary 



From Page 23 

fore need to be available to 
whichever language is being 
used. So they are all put into 
one area of memory and 
called the operating system. 

They include all the routines 
for drawing and writing on the 
screen, loading and saving 
data and programs, plus a 
whole library of routines for 
handling input/output such as 
sound, 1 mHz bus, printers, 
RS423 serial interface etc. A 
brief summary is given in 
Table 1. 

By what I have just said 
about using different lan- 
guages, I have implied that 
you can use your BBC micro- 
computer for languages other 
than Basic, and in fact there 
are five 16k ROM sockets on 



the main printed circuit board 
of the computer which makes 
80k of ROM storage in all. 

If you add the 32k of RAM, 
this appears to contradict 
what I said about an 8 bit 
processor only being able to 
address 64k of memory. But 
what Acorn have done is to 
set aside four of the sockets 
for "sideways ROMs". This is 
illustrated in the memory map 
- Figure 1. 

The idea is that the operat- 
ing system ROM is per- 
manently available, but at any 
given time only one of the 
other four ROMs is actually 
selected while the other three 
are disabled. 

This is sometimes referred 
to as "paging", i.e. you can 
only read one page at a time, 
but then you can switch to 



another one and read that one, 
and since this switching only 
takes a matter of a few micro- 
seconds, the user is usually 
totally unaware of it. 

So if you have the Basic 
chip and the operating system 
occupying two of the sockets, 
that leaves three spare sockets 
into which you can put other 
ROMs. But if you have a disc 
system you will find that one 
of these sockets is already 
filled by the disc operating 
system software. 

So as I have said, these 
ROMs could contain other 
language interpreters or word 
processing facilities so that 
you could say *PASCAL, 
*LISP or *WORDWISE etc 
to switch from language to 
language. But alternatively 
they could contain extra com- 



mands such as graphics 
routines. These extra com- 
mands could then be called 
from any language by names 
such as *SPLINE or *FILL or 
•DISASSEMBLE. 

Finally, they could contain 
actual applications programs 
in whichever language you 
have an interpreter for. You 
type in *ROM and then 
LOAD "FRED", or whatever 
the program is called, and the 
operating system searches 
through all the available 
ROMs to see if it has got a 
program of that name, and if 
so, loads it into RAM. (This 
facility is only available after 
release 1.0.) 

I understand that Acorn 
Computers are working on a 
printed circuit board which 
can be put inside the main box 
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of the computer which will 
allow you to put up to 16 
sideways ROMs on it. That 
makes a total of 256k bytes of 
ROM, not including the 
operating system ROM, which 
should be enough for most 
applications. But if you want 
even more you can add 
cartridge ROMs on the socket 
at the side of the keyboard. 

In case you had wondered, 
that's what that funny looking 
hole on the left-hand side of 
the keyboard is for. You will 
be able to plug in extra 
vocabulary for the speech syn- 
thesis unit, and also cartridges 
of professional software. 

Room for 
expansion 

When Acorn were commis- 
sioned to produce this micro- 
computer, they were not 
exactly given a lot of time to 
do it in. Therefore, because of 
the pressure to produce a 
working system within a given 
time limit, they did it in such a 
way that they could expand 
and improve the operating 
system software at a later 
date. 

The problem was not to 
produce a working version of 
Basic, since they had a good 
version already running on 
their other systems. All they 
had to do was tailor it to this 
particular machine and add 
the extra facilities for BBC 
Basic. 

The real problem was to 
produce the vast number of 
routines needed for the com- 
plete operating system, and it 
was important to ensure that 
facility was made for expan- 
sion of the system at a later 
stage. 

In particular, it was 
important to make it possible 
to add a second processor on 
the high speed data link 
known as the "Tube", which, 
as I have always maintained, 
is about the single most 



important feature of the BBC 
microcomputer since it allows 
unlimited expansion of the 
system so that you can keep 
pace with technological 
developments. 

Knowing that it was not 
possible to keep all of the 
people happy all of the time, 
Acorn produced a provisional 
version of the operating 
system which was known as 
"0.1". This was sent out in the 
very first machines in 
EPROM, and then later in 
ROM. In theory they were 
trying to implement the 
maximum number of features 
possible within the available 
time, but it seems to have 
ended up as the minimum 
number necessary to get an 
adequate working system. 

Also, in practice the 0.1 
operating system has one or 
two bugs in it, which I suppose 
is inevitable in such a complex 
system, but it is just unfor- 
tunate that one of the main 
problems is with the cassette 
system. You may well have 
seen in various magazines a 
number of possible solutions 
to the problem. 

The 1.0 operating system 
then is the up-dated version 
with the known bugs removed 
and all the features put into it 
that were promised in the 
original specification (and 
more besides!). 

The theory is that whenever 
you really need the 1.0 operat- 
ing system, it will be provided 
to you free of charge. For 
example, if you want to have a 
disc interface added to your 
machine then you will need the 
1.0 system and it will be fitted 
at no extra cost. Mind you, it 
is worth noting that the 
amount which dealers charge 
for doing the disc upgrade 
varies enormously. 

You will also find that some 
of the word processing 
systems will need the 1.0 
system, certainly the more 
professional ones like Com- 



puter Concepts' Word wise. 

But Computer Concepts 
have said that when you buy 
the Wordwise chip they will 
sell you the new operating 
system for a nominal fee 
which they say will definitely 
not be more than £7.50. 
Certainly you will need an 
updated operating system if 
you want to add a second pro- 
cessor to your machine, but in 
fact even the 1.0 will not do - 
it has to be version 1.2. 

There were a few minor 
bugs in the 1.0 system when it 
came to communicating with a 
second processor. But again, 
the new operating system 
should be fitted free of charge 
when you get your second 
processor. 



Where the 
1.0 comes in 

If you start doing much 
programming in assembly 
language other than doing one 
or two small routines to add 
into Basic programs, you will 
find yourself wanting to use 
the operating system calls 
which are "only available 
from release 1.0", as the User 
Guide puts it. 

In which case, if you are 
lucky enough to have the 0.1 
system in EPROM, then when 
the 1.2 ROMs become avail- 
able, Acorn say they will 
replace them free of charge. 
This is because the old 
EPROMs are re-usable, 
whereas the old 0.1 ROMs are 
useless since they cannot be 
re-programmed. 

But if you have the 0.1 
ROM then the official Acorn 
policy at the time of writing is 
that it will cost you £10 plus 
VAT to get it replaced, and it 
will be replaced by the 1.2, as 
this is the version that has 
been sent to the semi- 
conductor manufacturers for 
turning into a ROM. 

To find out which version 



you have got, the theory is 
that you type *FX0, but 
unfortunately in their haste to 
get the 0.1 system into ROM, 
Acorn forgot to change the 
message at the beginning of it, 
so a 0.1 ROM will proudly tell 
you that it is a 0.1 EPROM. 

Therefore to find out which 
one you really have got, you 
will have to take the top off 
your microcomputer and look 
inside at the integrated circuit 
sockets just under the top 
right hand corner of the key- 
board. 

If all the sockets are filled 
then you're in luck — you've 
got EPROMs, but if only two 
of the five sockets are filled 
then you've got the ROM ver- 
sion. 

I hope that you feel that 
you now understand a bit 
more about the background to 
all the fuss that is being made 
at the moment about the 
operating system. 

I have deliberately reserved 
my comments to those of a 
technical nature and have 
avoided making any judge- 
ments about the rights and 
wrongs of producing a com- 
puter which some would say 
does not meet the specifica- 
tion under which it was sold 
and under which it is still 
being quite extensively 
advertised (using comments 
from one of my earlier articles 
to support their claims!). 

However, I still believe that 
with the 1.2 operating system, 
the BBC Micro is a superb 
machine with tremendous 
potential for future expansion 
and I shall certainly continue 
to use it and write about it for 
the forseeable future. 
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DEATHWA 



Play this brilliant 

arcade game by 

Brian and Marian Clark 




IN this program, which is for Model B 
only, you are in command of a field gun 
dug into a hillside fortress. There are 
many tanks on the plain below you, and 
on the shore more are being dis- 
embarked from the landing craft. 
Helicopter gunships appear from time to 
time to support the tanks. 

When a tank has its sights lined up on 
you it will fire once. They never miss, but 
the damage caused is variable. The ships 
are unarmed, but they are in range and 
score highly, as do the helicopter 
gunships. These do not always fire at 
you, but when they do they also never 
miss. 

If you survive the first attack you are 
given a short breather for repairs — up to 
3 3 per cent of the damage — before battle 
recommences. A good high score is 
around 6000. Full instructions and a 
high score table are included in the 
program. 

For those who cannot resist tinkering 
with their programs, the following points 
may be of use: 

• Targets all appear black on the screen 
but use of the VDU19 command allows 
them to be assigned different logical 
colours. This facilitates scoring:- 



Colour 


Score if hit 


Large tanks I 


10x1 


Advancing tanks 2 


10x2 


Small tanks 3 


10x3 


Airplane/ship 13 


10x13 



This illustrates that it is not necessary 
to know the position of the target or its 
type in order to score when a hit occurs. 
• A further use of the VDU19 com- 
mand protects the headings. The sky is 



in fact divided into two colour numbers 
(both light blue) and when the shell 
reaches the edge of the first it recognises 
the boundary of play. This prevents the 
score from exploding. 
9 The colour on the screen is identified 
by using the POINT command from 
Basic. However it was discovered in the 
0.1 ROM the position of the point must 
first be set with the MOVE statement. 

• The code to move the gun barrel left- 
right was initially written in Basic to 
enable the logic to be evolved. However 
during testing it was fell that this slowed 
play. The routine was consequently con- 
verted into machine code, which 
improved the response considerably, but 
barrel movement still affects the speed of 
the shell. 

• Fine tuning can be seen by the use of 
the routines PROCFR, PROCPT and 
PROCMV in the main procedure 
PROCPLAY. 

PROCFR to fire or move a shell 
PROCPT to print or fire a target 
PROCMV to move the barrel 
(machine code) 

The frequency and sequence of these 
routines is the key to the flow of motion 
in the program. It is an interesting 
experiment to alter these and observe the 
different effects. The character of the 
program can be significantly altered by 
this method. 

• When play becomes too easy the 
score required before repair, currently 
1500, can be increased at line 620. 

• There are a number of random 
factors used to give the program a 
different feel each time it is played and 
these may also be adjusted to suit 



The Deathwatch listing starts on Page 49 






26 BBC MICRO USER March 1983 



TCH 




id 



o 




March 1983 BBC MICRO USER 27 



Cut out those 



cassette capers 



PERHAPS the most maligned 
aspect of the BBC Micro, and 
for that matter most other 
computers, is that of the 
cassette interface. This is odd 
because the BBC computer 
has one of the best cassette 
systems available for use on 
an ordinary domestic audio 
cassette recorder. 

At this point I will pause 
while some readers recover 
from a fit of hysterical 
laughter. 

Most of the problems 
encountered in loading and 
saving programs lie in the 
recorder. "If God had meant 
audio cassette recorders to 
store data he would have given 
them greater bandwidth!" 

However, that notwith- 
standing, what are the 
problems that perplex so 
many and how can they be 
cured? 

• Saving and loading from 
your own machine. 

If this is the trouble type in 
a short program and save it to 
tape. Then play it back with 
no leads connected to the 
recorder so that you can hear 
the result. 

The sound should be clear 
and crisp, with no hum, clicks 
or background noise. If it is 
not, then suspect the connect- 
ing lead. Is it giving too much 



or too little signal to the 
recorder? 

Has your recorder got a 
built in microphone? If so then 
does it cut out when your 
computer is plugged in? Test 
this by whistling into it when 
recording your short program. 
Assuming this is OK, turn 
your computer off and on to 
make sure the program has 
gone, and try to load it in. If 
nothing happens then the 
volume reaching the computer 
is wrong. 

Yes, I know you have spent 
hours fiddling with the thing, 
but that is not all there is to it. 
Try with the tone control at 
the extreme of its setting and 
then try again with it at the 
other extreme. All the tape 
recorders I have come across 
need the tone control at one 
extreme or the other. 

Is enough volume getting 
into the computer? Some 
recorders I have used have a 
separate socket for an external 
loudspeaker and a multi pin 
DIN socket. Some leads use 



only the DIN socket and on 
some recorders this does not 
produce enough signal to drive 
the computer. 

You need about 2 volts 
peak to peak as measured on 
pin 3 of the cassette DIN 
socket in the computer. Take 
the lid off and have a quick 
look with an oscilloscope to 
confirm this. 

Finally is your tape dropp- 
ing apart or was it a bargain 
buy? A small piece of oxide 
missing from the tape can 
cause dropouts which will be 
difficult to hear but will mean 
missing information to the 
computer. 

• You can save and record 
programs from your own 
machine but cannot read 
some or all of the programs 
recorded by someone else. 

This is a very common 
problem with cassette 
recorders and is caused by 
misalignment of the recording 
head. 



The area used to record in- 
formation is determined by the 
physical position of the 
recording head. As it is also 
used to play back recordings, 
any made on your own 
machine will not be affected 
by misalignment. 

However when you take a 
tape that has been produced 
on another machine the full 
width of the recorded track is 
not picked up on replay. This 
results in loss of bandwidth 
and corruption of signals. 

You can test for this by 
playing back a pre-recorded 
computer program and listen- 
ing to it. Does it sound as 
sharp and crisp as your own 
programs or does it sound 
slightly "muddy"? If it is, then 
you might rectify matters by 
altering the tone and volume 
controls, but the odds are that 
you won't. What you need to 
do is to alter the head align- 
ment. 

This can be achieved by 
locating a small screw near the 
recording head and adjusting 



Make your interface 

wear a smile, 
with Mike Cook's aid 
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10 REM PATCH TO FIX CFS BUGS 

20 REM IN OS 0.10 

30 REM (C) R.T.RUSSELL 

40 FOR PASS7.=0T0 1 : P7.=&DD0 : G0SUB90 : NEX T 

50 ?&218=FIX1:?&219=FIX1 DIV 256 

60 ?&20A=FIX2:?&20B=FIX2 DIV 256 

70 #KEY lO ?&218=&D0!?&219=&D:?&20A=&D6:?&20B=&DiM 

80 END 

90 C OPT PASSV.*2 
100 .FIX! PHA:JSR &F521 : PLA: RTS 
110 -FIX2 CMP#&91:BNE GO:CPX#0:BNE GO 
120 TSX:LDA&102,X:CMP#&F7:BEQ TRAP 
130 LDXttO: . TX LDA#&91 :STA&FE09: RTS 
140 -GO JMP(&DB60> 
150 .TRAF PLA: PLA 
1 60 J SR&F9D8: J SR&FB7B 
170 JSR TX:JMP&F7FB 
ISO 1 RETURN 



Cassette bugs fix for operating system 0.1 



it until the pre-recorded tape 
sounds crisp and clear. Snag 
is, of course, that all the 
programs you have previously 
recorded will now sound 
muddy and will not load! 

The only difficulty with 
head alignment is finding the 
screw to adjust. It is probable 
that you will have to drill a 
small hole in the recorder case 
to access this. 

If you do, then find the 
position of the screw when in 
the record/play mode because 
it is attached to the record 
head and moves with it. You 
want to be able to adjust this 
when the recorder is playing 
so that you can hear the 
results. 

If you are in doubt consult 
a dealer. 

• Things go wrong when 
using data files, or the 
occasional program refuses 
to load. 

This is a software bug in the 
computer's operating system 
(version 0.1) and can be cured 
by running the program 
printed above whenever the 
computer is powered up. 

Key 10 is programmed so 
that pressing BREAK once 
will not disable the patch. Our 
thanks to Mr R.T. Russell for 
permission to publish this fix. 



• The cassette relay has 
burnt out. 

If it has burnt out leaving 
the recorder permanently run- 
ning then you have probably 
welded the connections 
together. They might be freed 
by prising the top of the relay 
cover (it's plastic, so you 
might have to break it off) and 
see if you can prise apart the 
contacts. If you can it should 
work perfectly again. 

The relay used is a heavy 
duty one, so why did it 
become stuck? This happens if 
you pass more current 
through the relay than it can 
take. There should be no 
problem in stopping and start- 
ing a recorder, as this takes 
very little current. However 
when rewinding tapes the 
motors take more current and 
there is a surge at the start and 
when the tape comes to an end 
and will not wind further. This 
could well exceed the relay's 
rating. The solution is always 
to unplug the recorder from 



the computer when fast wind- 
ing tape. 

• Programs are lost that 
you recorded some time 
ago. 

This can be due to a dirty 
tape head - and there are 
many head cleaning kits on 
the market. You could also try 
a head demagnetiser if you 
start getting trouble after 
about a year of use. Most 
probably though, the cause 
lies in the storage of tapes. 

Do not leave them near a 
magnetic field, which could be 
produced by many things, the 
most common being loud- 
speakers and electric motors. 

Do not handle tapes with 
dirty hands or smoke while 
handling them as this can 
physically damage the tape 
and the head. Finally always 
keep them in their plastic 
boxes when not in use. 

• It works sometimes, but 
not others. 

Check all the above and if 



Mains-borne spikes 
can throw programs 



these are OK you might have 
an interference problem. This 
can be caused by many things 
but in a domestic environ- 
ment it is usually something 
with a thermostat. 

Central heating systems 
and refrigerators are fre- 
quently the culprits. They can 
cause a "spike" on the mains 
and radiate interference, the 
resultant click throwing your 
computer. 

If the click occurred while 
recording it is on the tape and 
nothing can be done. The cure 
is to suppress the offending 
device. If in doubt call in an 
electrician. 

Sewing machines and light 
dimmers can also cause this 
problem and they might not be 
in your house but your 
neighbour's, in which case 
diplomacy is indicated. 

If all fails you can try fitting 
a mains filter to the plugs on 
your equipment. They can be 
quite expensive and will not 
cure radiated interference, so 
try to find out if one will cure 
your problem by getting one 
on loan before buying it. 

• ' You've tried all that and 
it's still no good. 

I give up! Ship the lot, com- 
puter, cassette recorder and 
lead, back to the dealer.^ 
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Spreading the 
micro gospel 
in education 



I FIRST met Robert Chan try- Price just 
over a year ago, upstairs in a tiny garret- 
like room, struggling with one of the 
early BBC Micros. "Ah yes,'* he said 
when I reminded him of it recently, 
"we've managed to get it working since 
then!" 

Robert himself has been doing a con- 
siderable amount of work since then. As 
Director of the North West Regional 
Centre for the Microelectronics Educa- 
tion Programme, he is in charge of one 
of 14 centres the government has set up 
throughout England, Wales and 
Northern Ireland to spread the micro- 
electronics "gospel" in education. 

• / asked him why the government 
had felt it necessary to take such a 
step. 

"A government survey has forecast 
that in the near future 50% to 60% of 




ROBERT CHANTRY-PRICE, 

Director of the North West 
Regional Centre for the Micro- 
electronics Education Programme, 
discusses the MEP's aims with 
Mike Bibby. 



jobs will involve the use of micro- 
computers. This doesn't mean that we'll 
all be programmers, but that anyone 
who handles information in any form - 
be it a nurse recording temperatures, or 
a rep. logging his day's sales - will be 
entering it directly into a computer of 




A word processor 
is used to main- 
tain a directory of 
all educational 
software available 
to schools 



one sort or another rather than writing it 
down on paper. 

"If Britain is to be competitive in the 
future we will have to teach our school- 
children about the new forms of micro- 
technology. Leaving familiarisation with 
computers until they are out at work is 
too expensive and too late. 

"Our daily life will increasingly in- 
volve contact with microelectronic 
devices and systems, and we must pre- 
pare our children for such a society. To 
do so is the aim of our programme." 

• But surely we cannot turn every 
lesson into a computer science 
session ? 

"Of course not, but we can introduce 
the computer into a variety of 
educational contexts - not as something 
artificial that has been grafted on, but as 
a vital part of the curriculum. 

"There are things you can do in 
education with the aid of a computer 
that are completely impossible other- 
wise. And the exciting thing is that we 
are still discovering new uses. 
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Teachers at an in-service training course. They frequently 
display the same reactions to a micro as do their charges. 



"If you like, we're at the stage Guten- 
berg was when he invented the printing 
press. You can imagine the reviewers of 
his Bible saying, 'Well you've invented 
the press and printed the Bible. Now 
what do you do with it? There isn't 
exactly a flood of books waiting to be 
printed, and the one you've done is full 
of misprints - monks may be old- 
fashioned, but at least they got it right.' 

"At this stage in microelectronics 
education, I suppose we're open to much 
the same criticisms, but, like Gutenberg, 
we're heading in the right direction. At 



present we are only beginning to exploit 
the potential of the new technology, and 
we can't say what will emerge. You 
might say it's a leap into the dark. It is 
certainly a leap into the future." 
• Fine, but who pays? 

"Well the government realised that a 
national policy was necessary, so, in 
April 1980 it set up our programme 
specifically to support the development 
of computer literacy in schools. We are a 
four year project, and have received a 
£10 million grant for that period. 

"The Regional Information Centre 



has three main functions: Firstly, we act 
as co-ordinators between the educa- 
tional institutions in our area, in an 
endeavour to ensure that awareness of 
the new technology is as widespread as 



i There are things you can do 
in education with the aid of a 
computer that are completely 
impossible otherwise 9 



"Secondly, we organise in-service 
training for teachers. 

"Lastly, we try to facilitate curriculum 
development, particularly the production 
of new materials. After all, there is little 
point in the schools having machines if 
they haven't any satisfactory software to 
run on them." 

• Yes, but even if your project is 
successful, how can schools, in 
these days of educational cut- 
backs, possibly afford to buy their 
own micros? 

"In 1980 the Department of Industry 
offered £5 million worth of grants to 
ensure that every secondary school in 
the country has at least one micro- 
computer. Since then, they have offered 

Turn to Page 32 
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The North 

Resources Centre, Newcastle Poly- 
Coach Lane Campus. 
Newcastle upon Tvne NET 7XA. 
0632 700424 
Dir. R. Edwardson 
W. & N. Yorkshire 
Queettswood House. Leeds Poly.. 
Becketts Park Site. Leeds. LS6 3QS. 
0532 783437/8 
Dir. R. Leigh 
S. Yorks & Humberside 
Educational Development Centre, 
Chequer Road. Doncaster. 68935 x.5: 
Dir. Dr. P. Avis 
E. Midlands 
James Went Building. 
Leicester Poly.. P.O. Box 143. 
Leicester LE19 1BH. 0533 551551 
Dir. Dr. M. Bramer 
Eastern 

Chelmer Institute of H.E., 
Victoria Rd. South. Chelmsford. 
Essex. 0245 354491 
Dir. D. Want 
Chiltern 

Chiltern Regional Centre, 
AUCBE. Endvmion Road, Hatfield, 
Herts. ALIO 8AU. 070 72 66121 
Dir. Dr. 8. Tagg 
Southern Counties 
Southern Region Microelectronics 
Information Centre, Furnace Drive. 
Furnace Green. Crawley RH10 6JB. 
0293 546216 
Dir. P. Neate 
South West 

Bristol Poly.. Coldharbour Lane. 
Frenchay. Bristol BS16 1QY. 
0272 656261 
Dir. R. Margetts 
Capital 

ILEA Educ. Computer Centre. 
Bethwin Rd.. London SE5 0PQ. 
01 735 1895 
Dir. M. Do ran 
Wales 

Welsh Joint Education Committee, 
4th Floor, Arlbee House. 
Grevfrairs Rd.. Cardiff CF1 3AE. 
0222 25511 
Dir. L. Tavlor 
W. Midlands 

MACE. Four Dwellings School. 
Dwellings Lane. Quinton. 
Birmingham B32 1RJ. 021 421 6361. 
Dir. I. Glen 

Merseyside with Cheshire 
Regional Information Centre, 
Rodney House, 70 Mount Pleasant, 
Liverpool L3 5UX. 051 708 6620 x.2 
Dir. Mrs S. Evans 
G. Manchester & Lanes. 
Manchester Polytechnic, 
Didsbury School of Education. 
799 Wilmslow Rd., Manchester 
M20 8RR. 061 445 0780 
Dir R. Chantn-Price 
N. Ireland 

MICRONET Centre, South Building, 
New Univ. of Ulster. Coleraine, 
N. Ireland. 0265 4141 x.341 
Dir. H. McMahon 
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a further £9 million to primary schools 
so that, by 1984, each will have its own 
micro. 

"Soon every school child will have 
access to a microcomputer. Our job is to 
ensure that they have both the software 
to run on it and the teachers to use it to 
its full educational potential." 



• And which micro does 
project recommend? 



the 



"It's not our purpose to recommend a 
particular machine. Here at the centre 



we have examples of all of the makes of 
micros that the educational authorities in 
the Region have opted for. Similarly with 
software. We try to obtain copies of as 
many educational programs as we can. 

"You see, if you want to buy a book 
you can pop down to a bookshop and 
browse until you find something that 
suits you. At the Regional Centre we 
aim to provide a venue where teachers 
can come and browse over the available 
range of micros and software. 

"I would certainly encourage any of 
your readers involved in educational 
computing to pay us a visit." 



• Finally, isn't it significant that 

the year all primary schools will 

have a computer is 1984? Are we 

facing a dehumanised, "electronic" 

future? 

"Not at all. It's true that computers 

will be useful in almost every field of 

work - but they can't give care to others. 

It takes human beings to do that. 

"They can, however, get rid of a lot of 
the bureaucracy and repetitive tasks that 
often hinder the work of the caring 
professions. In this sense you could say 
that, far from dehumanising us, com- 
puters free us to be more fully human." 
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Frogger a & f 



THE idea of this game is simple, but its 
effects on the players are staggering. 
How can trying to hop a frog across a 
road, avoiding three lanes of traffic, then 
over a river via floating logs to safety 
reduce such normally near-sane people 
to febrile fanaticism? 

You have to play it to understand the 
screams of triumph that greet the rescu- 
ing of a lady frog, empathise with the 
tragedy of encountering a snake, and 
know well the bitter taste of running out 
of time. 

A truly brilliant games concept, this 
version makes excellent use of the gra- 
phics facilities of the BBC Micro. I also 
like being able to choose different sets of 
keys for movement. All too often even 
the best programs are ruined by such 
easily-remedied points as poor choice of 
control keys. 

This piece of software suffers from no 
such flaws. It is tremendous fun to play 
- if you're looking for one game to suit 
all tastes and ages, this is surely it! 



Invaders 



HOW do you write an original review of 
a Space Invaders type game? We've all 
seen it before and played it many times. 
So what can you say that's new? 

So if you were expecting something 
radically different you'd be disappointed 
with this package, and deservedly so. 
Invaders is an arcade classic whose in- 
tegrity should be respected. 

If, however, you are looking for a well 
designed, colourful version of the game 
which will give you many hours of 
pleasure, then this is the one for you. 

It caters for the addicts by providing, 
not only the standard version, but such 
variants as slow or fast invaders and 
bombs, with or without shelters. 

And for the real head-bangers out 
there, there are invisible invaders. Of 
that, all I can say is that if you enjoy this 
sort of game you probably deserve it. 

To sum up, a worthy entrant to the 
ranks of Space Invader programs. All 
that's missing is the pint by your side, 
but I'm sure you'll be able to rectify that. 



A tlantis 



ONE thing that can be said about 
Atlantis is that it's awful. Whether it's 
awfully good or awfully bad I'm not so 
sure, but it left me irritated, frustrated 
and determined to improve. 

The basis of the game is a submarine's 



No apologies for beginning our regular review spot with tried and 
tested favourites. Based on familiar arcade games, these old 
faithfuls are as compulsive as ever — even more so in their BBC 
Micro versions. 

Some might say that using such a sophisticated machine for 
games is a waste. Our team of critics haven't time to argue. For a 
start, they've got to destroy Atlantis, and then there's that frog to 
get across the road . . . 



attempts to probe the Lost City's 
defences using bombs, torpedoes and 
navigational skills to destroy and avoid 
all the mines and other nasties thrown at 
it. 

I say probe, because in my case 
"navigational skill" means luck and 
although improving I have never got far 
enough to attack the city itself. 

The main complication comes from 
the speed. You need quick reactions and 
almost clairvoyant foresight to be good, 
and it should appeal to those who prefer 
excitement to strategy. 

Good nerves would also help, for the 
further into the game you survive, the 
tenser the situation becomes, and the 
more frustration when the inevitable 
catastrophe occurs! 

Another cause for frustration is the 
layout of the keys, which I found 
awkward and irritating to use. But then, 
maybe my strategy of almost continuous 
firing is wrong. 

All in all, Atlantis is a game I would 
advise trying before buying. If this kind 
of game appeals to you you'll love it. If 
not, save your money. 



Space Pirates Bug Byt> 



BEFORE I played this I was of the opi- 
nion that any games program for the 
BBC Micro which did not take 
advantage of the range of colours avail- 
able on the machine would be severely 
limited. 

Space Pirates proved me wrong. 
Based on the game Galaxians, it 
maintains the black and white of the 
original. Despite this, the play can build 
up to a fever pitch of intense concentra- 
tion as you grapple with robotic space 
pirates whose sole aim is to make off 
with your life pods, ruthlessly destroying 
all who stand in their way. 

As captain of a space cruiser, your 
defences against the sneak raids and 
massed attacks of these formidable 
opponents are just your laser cannon 
and superior manoeuvrability. The more 
you defy them, the more concerted their 
attacks. 

And don't think that you can sacrifice 
your life pods to save your own miser- 



able existence . . . they are the seeds of 
your future reincarnations. You'll need 
extra lives sooner than you think! 

A simple theme, but the complex and 
devious ingenuity of the tactics evolved 
by the skilled player have to be seen to 
be believed. Definitely a game you won't 
tire of easily. 



Billiards 



WHAT a nice game! Gentie and 
thoughtful, it makes a civilised change 
from some of the hectic offerings 
reviewed. 

The idea is straightforward enough, 
just a normal game of billiards with 
slightly different scoring. A cross 
directed by the cursor keys is used to 
aim the cueball, though allowance has to 
be made for the fact that the table is not 
quite flat. 

Back spin is catered for, you choose 
on a range between and 9, and also the 
force of the shot can be varied using the 
A to Z keys, A being a nudge, Z being a 
real whanger. 

Simple in essence but with plenty of 
scope for skill, H & H have produced a 
satisfactory and involving game. Two 
people or two teams can play and it is a 
tribute to the programmers' ability that 
the agonised cries of "go in, go in" are 
exactly the same as to be heard around a 
real billiards table. 



Hyperdrive 



THIS is a simple but effective chase 
game set in a rudimentary maze. The 
cover story is that you are a space 
explorer captured by aliens who 
imprison you in the maze and then, with 
the occasional help of the delightful Evil 
Otto, they proceed to hunt you down. 

To defend yourself you have the 
almost obligatory laser missiles. But 
beware - the more aliens you destroy the 
more come after you. 

Based on speed and good reactions 
rather than on strategy, with nine levels 
of difficulty, Hyperdrive is fast, furious 
and fun.'iS 
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Feeling a little weary, no bite to your bytes, no ram 
to your ROM? Then you really must take the . . . 

Oeeb 

(Body building 
Bowse 



THIS course of exercises is 
designed to tone up and 
strengthen your computer 
muscles, and add a few that 
aren't even there at the 
moment. 

Every month I will be look- 
ing at some aspect of the BBC 
Micro's hardware and explain- 
ing how to get the most out of 
it, or how to add bits to it to 
increase its capabilities. 

The column will explore the 
world of hardware interfacing 
through a series of exercises, 
experiments and construc- 
tional projects. 

While the exercises will be 
complete in themselves, I hope 
they will inspire you to extend 
them and make them fit your 
own particular requirements. 

While most of the projects 
can be done exactly as pub- 
lished, there will be hints and 
tips for further work you may 
like to do. 

But don't think you need be 
a whizz kid to follow these 
exercises, although you might 
be when you've finished them. 

The BBC Micro offers the 
potential of being a very 
powerful general purpose 
computer/controller. It posi- 
tively begs you to hang things 
on it. 

The Basic interpreter has 
been fitted with the means to 
marry up a program to events 
happening in the outside 
world, and it is that tie-up that 




By MIKE K. COOK 



we are going to explore in this 
series of exercises. 

For some of the more com- 
plex additions we will make 
printed circuit boards avail- 
able, whereas others will be 
simpler and some will require 
no construction at all. 

Any additional hardware is 
useless without software to 
exploit it so I will be giving 
examples of this, as well as 
outlining extra facilities you 



can implement. 

From time to time I hope to 
be able to give you progress 
reports on our exercises and 
report back what you have 
done with them. To do this I 
will require feedback from 
you, so please feel free to write 
to me. 

The address is: BBC Micro 
User, Europa House, 68 
Chester Road, Hazel Grove, 
Stockport SK7 5NY. 



As a little sneak preview of 
what is coming up we will be 
looking into projects that in- 
volve controlling an electric 
train set, a voice control input 
and a way of connecting a TV 
video camera (the type used 
with your video tape recor- 
der) to your BBC computer to 
enable it to see and print out 
pictures. 

If you have a burning secret 
desire to connect something to 
your computer as an input or 
output device write and let me 
know and I will see if it can be 
done as one of our exercises. 
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Empty sockets awaiting RAM. Note how the chips are all the same way round — make sure yours are, too 



TO B or not to B, that is the 
question. Whether it is nobler 
in the mind to cough up the 
extra hundred quid or suffer 
the slings and arrows of a 
home-made update? 

Well, that's how Shakes- 
peare definitely would not 
have put it but it poses the 
question that we shall be 
exploring this month and next. 

If you already have a model 
B, do not give up reading this 
just yet as I will be explaining 
exactly what you have got for 
the extra money along with 
some options you might not 
know you had. 

However, if you own a 
model A computer it might 
just be that some money can 
be saved. 

The price of the extra com- 
ponents is about half the price 
difference between the models 
A and B, and you may not 
even need all those 
components. 

The upgrading of a BBC 
computer from a model A to a 
model B is a comparatively 
simple process involving some 
soldering and plugging in 
several chips. 

However, not all the 



Upgrading from A to B is a 
comparatively simple process 



changes have to be made, as 
some of them add nothing to 
your machine now but will be 
needed only if you want to 
upgrade your computer even 
more in the future. 

Fortunately the upgrade 
can be done in a modular fash- 
ion, and if you understand the 
purpose and function of each 
module you can decide 
whether to include or omit it. 

Even if you want all the 
modules, you can still save 
yourself money as we shall see 
later. 

Opening up a 
can of worms 

This month I will con- 
centrate on the parts of the 
upgrade that do not require 
any soldering, so that any- 
body can tackle them con- 
fidently. Next month I will 
describe the parts that do need 
soldering, so get practising 
now! 



Before doing any modifica- 
tion it is advisable to unplug 
the computer and take off the 
lid. This is done by removing 
the four fixing screws that are 
imaginatively labelled "FIX". 
You will find two on the back 
and two underneath. 

In fact, with the lid off the 
computer I cannot see how 
you can electrocute yourself 
as there are only low voltages 
supplied to the board. 

I run most of my computers 
with the lid off as it saves time 
when I want to attach things 
to them. 

However, I do not recom- 
mend you do this, not because 
I don't think you will be safe 
but because there is always 
some idiot who will find a way 
to electrocute himself and I 
am not being sued for 
damages because I told him it 
was perfectly safe. 

Having removed the lid it is 
sometimes necessary to 
remove the keyboard as this 



covers up part of the main 
board. 

This is done by removing 
two or three (it depends when 
your computer was made) 
screws and nuts. The speaker 
connector can be removed by 
moving the keyboard gently 
away from the main board. 

You will also need to dis- 
connect the ribbon cable 
attaching the keyboard to the 
computer. This may be 
attached at both ends or just 
one by a socket and can be 
lifted straight off. 

Check those 

wires well 

If you need to remove the 
main board make a careful 
note of the seven wires coming 
out of the power supply onto 
the board: the red ones go to 
the connectors marked VCC 
and the black to the ones 

Turn to Page 36 



March 1983 BBC MICRO USER 35 



From Page 35 

marked OV, finally the short 
wire is attached to the con- 
nector labelled -5V. 

Be very careful when 
removing them by gently rock- 
ing the spade connectors, as 
they have a tendency to break 
off. If they do, don't worry as 
the spade can be soldered 
back on the short stub that is 
left behind. 

If you put these wires back 
the wrong way round you will 
certainly damage your 
computer. 

Four self-tapping fixing 
screws now hold the computer 
board in place. Remove these 
and the main board can be 
tipped over. 

It should now be held by 
only two short wires going to 
the BNC socket marked 
Video. These should be un- 
soldered or snipped close to 
the board if you want to 
remove it completely. 

All of the upgrade modifica- 
tions can be done without this 
final step. 

Look out 
for rogues 

At this point I am going to 
recommend something 
strange, namely that you put 
the whole thing back together 
again and test to see if it 
works! 

You see, like all low-cost 
computers, the BBC is mass 
produced and, just like a car, 
you can get a rogue one that 
works just fine but once the 
board is removed some hidden 
gremlin appears that has been 
waiting for such an oppor- 
tunity. 

I recently supervised the 
upgrade of 14 computers and 
two of them had fine hairline 
cracks in the printed circuit 
board. This caused the com- 
puter to stop working when 
the board was unscrewed, and 
only by flexing the board 
could they be brought back to 
life. 

The tracking down of such 
a fault is not a matter for a 
beginner. It even sends an ex- 
perienced faultfinder round the 
bend! 




It need not be a broken 
track. It could be a dislodged 
solder ball caused by the flow 
soldering process used in 
manufacture, or any of a 
dozen things. 

The point of testing for this 
type of fault now is that it can 
be packed off back to your 
supplier without any of the 
hassle that you damaged the 
computer by wrongly install- 
ing the upgrade. 

You now have to take the 
thing apart again but that's 
easy as you've done it before, 
haven't you? 

As you now have access to 



the inside of your computer, 
we can now start our upgrade 
exercises. 

Memory not 
too expensive 

This is the most desirable 
upgrade to make and un- 
fortunately the most expen- 
sive. 

By adding an extra 16k of 
RAM (read write memory) 
you can bring the computer's 
total up to 32k. This will not 
only allow larger programs to 
be used or more data to be 



stored but will allow the full 
graphics capability of the 
computer to be used. 

This is perhaps the most 
impressive feature of the BBC 
Micro and it is well worth 
having. The price of memory 
has tumbled dramatically over 
the last five years and it is now 
comparatively cheap. 

When these memory chips 
were first introduced they cost 
£25 each. Today, do not pay 
more than £3 for them. 

Unfortunately you will need 
eight of them, but if you have 
three friends it will be worth 
your while sending off for 
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them together as you can get a 
price reduction: £2.80 off 8 
ICs is typical for quantities 
over 25 and even more in 100- 
off quantities. 

You may be puzzled at first 
as to what sort of memory 
chips you require. There is 
what is called a generic part 
number for this and most 
other devices that are made by 
several manufacturers. 

However, this generic part 
number may not appear on 
the device or it may be 
changed in some way. 

The chips you are looking 
for are called 4816, which are 
16k dynamic RAMs with an 
access time of 100 ns (ns is 
short for nano seconds or 
10E-9 of a second). 

However, they might have 
on them MK45 16N if they are 
made by Mostek or 
HM4816AP if made by 
Hitachi or even MB81I8 
manufactured by Fujitsu. 

The only sure way is to 
make certain that the advert 
states "suitable for the BBC 
computer" or to tell the 
supplier that is what you want 
them for. 

These devices, like some 
others in the upgrade, are 
MOS devices. This stands for 
Metal Oxide Silicon, which is 
the process used to manufac- 
ture them. 

The point is that these are 
liable to damage by static elec- 
tricity and so require special 
handling (or so the manufac- 
turers say). 

In truth, I have never 
damaged an MOS device and 
I have handled thousands. 
Whether this is due to the fact 
that they are made far more 
rugged than they were when 
they were first introduced or 
due to the simple handling pre- 
cautions I take when using 
them I do not know. 

However, it is probably 
wise to take a few pre- 
cautions. Keep the devices in 
the original packing until you 
need them. 

There are three ways you 
might receive them: 

• In long plastic tubes which 
have an anti-static coating to 
keep them safe. 

• In black conducting foam 



which keeps all the pins at the 
same electrical potential. 
• In white expanded poly- 
styrene pushed through 
aluminium foil. 

If you have to replace a 
device on such a carrier, do 
make sure that when you push 
it in you are going through 
fresh aluminium and not 
through the same holes that 
were used before or you might 
just generate some lethal 
static. 

When handling the device 
work quickly but do not rush. 
Remain seated to restrict body 
movement which might 
generate static, and before 
touching a new device touch 
some earthed device or the 
centre connector of a socket. 

If you touch any connector 
other than the centre you will 



all the leads down one side in 
the jaws of a pair of long 
nosed pliers and bend them 
slightly into the centre of the 
device. Repeat this for the 
other side. 

If your pliers have a cutting 
blade in the centre, do not 
emulate a friend of mine who 
snipped off one of the legs. 

Make sure that the device is 
the right way round. A notch 
or square marks the top of the 
device. If there are marks on 
both ends, the largest mark 
denotes the top. 

The mark should be furthest 
away from you when looking 
at the computer from the key- 
board end. In any event they 
should be in the same direc- 
tion as all the other chips. 

To insert a device, place all 
the legs down one side into the 



ilt's better to be 
safe than sorry 
when you handle 
MOS devices 9 



not achieve the desired results, 
and the next of kin will argue 
as to who gets the computer in 
your will! 

The purpose of this strange 
behaviour is to drain any 
static in your body and allow 
your body capacitance to soak 
up any static you have 
generated during the opera- 
tion. 

I do know people who say 
this is a load of mumbo- 
jumbo, and that the devices 
are so rugged that you will 
have difficulty deliberately 
trying to damage them with 
static. 

While I would not violently 
disagree with this, how many 
of you walk under ladders de- 
liberately when you can easily 
step round them? 

When the devices arrive, 
their legs will be slightly 
splayed out. This is to help 
automatic insertion devices in 
mass production. 

This can lead to great diffi- 
culties when trying to plug in a 
device, so before you do, take 



socket and bring the other side 
down to rest on the socket. 

While still holding it, run 
your finger nail or screw- 
driver down the side and push 
each of the pins over the holes 
in the socket. 

Gently push down, looking 
to see if all the pins have 
seated properly. When they 
have, push firmly down with 
your thumb and you will feel it 
go nicely home, 

Then inspect the device to 
make sure no pins are still out- 
side the socket or bent under- 
neath it. 

In writing the above I am 
aware that, like most simple 
physical actions, it sounds 
terribly complicated when 
written down. If you lack con- 
fidence get a friend to help/ 
show/stand over you when 
you do the first one. 

To complete the upgrade 
you need to insert all eight 
memory devices in IC sockets 
IC61 to IC68. These are all on 
the right hand side of the 
board (see photo opposite). 



That puts the memory in, 
but the computer will not 
detect it on its own so you 
have to tell it that it is in- 
stalled. This is simply done by 
changing link S25. 

This link consists of three 
pins with a shorting pad con- 
necting the lower two. 
Remove this by pulling at the 
shorting pad to remove it and 
replacing it on the top two 
pins. 

When powering up, the 
computer tests the state of this 
link and sets the memory 
pointers accordingly. 

If you have extra memory 
and this link is not changed, 
then there will be 16k of 
memory protected from Basic. 
This might be useful under 
some circumstances but as a 
general rule it should be 
changed. 

It is a good idea to test each 
module of the upgrade as you 
complete it. In this way you 
know that if anything goes 
wrong it is something to do 
with what you have just done. 

When you now power up 
your computer the display 
should read: 

BBC Computer 32k 
BASIC 

If you have inserted the 
chips the wrong way round or 
failed to get all the legs in the 
sockets, you will have to 
remove them. 

This might sound easy, and 
so it should be, but I have 
found that this is where the 
majority of damage is done by 
beginners. 

It is possible to buy a 
special IC extraction tool (see 
photo). These grip the IC at 
both sides so that an even 
pressure can be applied. How- 
ever, it is not necessary to 
have one of these if you take 
care. 

Use a small screwdriver or 
a pair of inclined snipe-nosed 
pliers (my personal favourite) 
and gently lever one end of the 
IC. 

Do not lever it all the way 
or you will be sure to break or 
severely bend the last two legs, 
but lever a little way and then 
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go in from the other side. 

By altering the sides you 
lever from, you will remove 
the \C in three or four goes, 

Most ICs with a broken leg 
will have to be shot (or will 
have been) but you can always 
try your hand at a bit of sur- 
gery and try to solder it back 
on. After all, you have nothing 
to lose so you might as well 
have a go. 

The next thing to fit is the 
6521 VIA chip. This stands 
for Versatile Interface 
Adaptor and is a very com- 
plex chip. 

We will be investigating its 
workings in this series - not in 
one fell, incomprehensible 
swoop but when and where we 
need to. 

The VIA is needed for the 
user port and the printer inter- 
face, but more importantly for 



the time being it also contains 
a timer. 

This timer is used by some 
of the programs supplied by 
Acornsoft to run on a model B 
computer, so in order to run 
these programs not only the 
extra memory but also the 
VIA chip has to be fitted. 

Tricky 
little beast 

As far as I know these are 
the only two requirements 
needed to run all the programs 
available for the model B at 
this time. All that is required is 
that it be plugged in. 

However, as this is a 40 pin 
beasty it is a little more tricky 
than the memory chips, but 
the procedure is exactly the 
same. It is plugged into the 
socket labelled IC69. 

If you want to fit the printer 
interface or the user port later, 



this chip is needed - so after 
the extra memory it is the 
most useful upgrade module. 

Paged ROMs are the least 
immediately useful part of the 
upgrade. They allow ROMs 
other than Basic to be 
switched in, such as Pascal, 
Forth and a disc operating 
system. 

However, at this time there 
are none officially available 
from Acorn. Also if your 
operating system is on four 
EPROMs there is no room to 
put any extra chips, so you 
definitely have no need to do 
this part. 

However, if you have the 
sockets IC88 IC100 and 
IC 101 free, and feel you might 
need to run an extra language 
or discs, then this is how to do 
it. 

Plug in one chip, type 
74LS163 into socket IC76, 
then locate the plug that con- 



nects the keyboard to the main 
board. 

At the right hand side are 
two links with a yellow line 
around them, labelled S12 and 
SI 3. These should be snipped 
so that the contact is broken. 

That's all that is needed to 
allow future expansion of the 
ROMs on your machine, but it 
does not need to be done until 
that expansion. 

That's all for this month. 
Next month we will be looking 
at the remaining aspects of the 
upgrade and how to save over 
half the price of the com- 
ponents and still have a fully 
functioning machine. 



PARTS REQUIRED 

Memory Upgrade: 8 off 4816 
16k 100 ns dynamic RAMs 
VIA: 1 off 6521 VIA 
Paged ROMs: 1 off 74LS163 
Synchronous 4-bit counter. 
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Try tightening up your 
graphics technique with this 



SHAPES is a program that allows the construction 
of pictures by drawing coloured lines or triangles - a 
sort of triangular technicolour tangrams! It has the 
facility of saving the pictures constructed on tape - 
and loading them back. In fact a sequence can be 
displayed showing how a drawing was built up or 
different phases of a diagram. Alternatively you can 
construct a portrait gallery on tape. 

As it stands, the program is ideal for 
testing out your graphic ideas before in- 
corporating them in the code of your 
other programs. It can be a coordinates 
tutor for primary children and also 
demonstrates the triangular fill 
mechanism of PLOT 85 rather nicely - 
getting your points in the wrong order 
can cause the most unexpected results! 
Personally, I doodle with it a lot - it's 
quite therapeutic. 

Shapes allows you three colours - red, 
blue and yellow - on a black back- 
ground. This, however, is purely artificial 
and you can easily amend it to display 
the whole palette. I chose mode 1 for 
my display because I only needed four 
colours and preferred the proportions of 
the letters in that mode to mode 2. 
However, I give below details of the 
changes necessary. 

As for fitting it into a model A, I'm 
not sure that it can be done. The 
program itself is just over 4k long before 
you dimension matrices and you need at 
least 10k of screen. However I've been 
extremely profligate of memory in the 
listing in an attempt to make it more 
readable, so you might be able to 
squeeze it in by getting rid of REMs and 
long variable names. You could also lose 
some of the data validation. I'd be glad 
to hear from anyone who manages it. 

When run, the program gives you the 
choice of reading from tape or writing 
new pictures (which can be stored later). 
Assuming that you choose the latter (as 
you haven't got a tape to read from yet), 
you will see displayed a pair of axes 
which fill the graphics window. The 
horizontal axis ranges from 0-1000, the 
vertical from to 750. In a text window 
at the bottom you will see displayed the 



Triangular 
Technicolour 
Tang ram! 



two previous points "visited" - essential 
reading if you are to enter a third point 
to complete a triangle. Initially, both 
pairs of points are zero. 

Pressing the space bar to continue 
then allows you to put in a new point. 
Try entering out of range data. Having 
input the coordinates, you are asked if 
you accept them. If so you can opt to: 

A: Draw a triangle between that point 



By MICHAEL NOELS 



*TANGRA.\I . . . Chinese puzzle square cut 
into seven pieces to be combined into various 
figures. 



and the last two visited (as in PLOT 85); 

B: Draw a line between the point just 
entered and the last point; 

C: Simply carry on. 

The last option is useful for just visit- 
ing points that will later be part of a 
triangle - often MOVE is used for this 
purpose. If you choose a triangle or line 
you will be given a choice of colours. 

Continuing in this way, you will be 
able to enter a maximum of 13 lines and 
triangles before being forced to stop. (If 
you've got the memory, you can alter 
this - it was all I needed.) On finishing 
writing you will be asked if you wish to 



save it. The rest is straightforward, as is 
loading from tape. 

Two words of warning, however: 
Firstly, make sure that you have the 
cassette bugs fix in before you run the 
program if you're in OS 0.1. Secondly, 
the program assumes you're using 
remote and does not fiag you to turn off 
the cassette. If you're using cassette file 
operations in the primary school it 
should certainly have remote. 

While on that note, if you are going to 
use the program to teach coordinates 
might I suggest that although doodling 
on the screen has its place, children 
should also come to the computer with 
something prepared on squared paper. I 
suggest intervals of 50 on the axes to 
give a 20 x 15 grid. 

The program itself is fairly straight- 
forward. It consists of two "master" pro- 
cedures: PROC write and PROCread. 
PROCwrite repeatedly calls PROCinput 
which takes care of inputting the points 
and displays the shapes by calling 
PROCfill for triangles and PROCline for 
lines. 

The program holds details of the last 
three points visited in arrays xpoint%( ) 
and ypoint%( ). xpoint% and ypoint% 
hold the latest values input. Both 
PROCfill and PROCline call on these 

Turn to Page 40 
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points when "drawing". Having done 
this they store the details of the form 
drawn in string array shape$( ). This 
array is indexed by shape% which keeps 
track of the number of shapes drawn and 
"blows the whistle" when it reaches 13. 
The string shape$( ) is of the form: 
Character 1: "T" for triangle 
or "L" for line 
Character 2: logical colour number 
Characters 3-6: STR$(xpoint%(l)) 
Characters 7-10: STR$(ypoint%(l)) 
Characters 11-14 :STR$(xpoint%(2)) 



Characters 15-18: STR$(ypoint%(2)) 
Characters 19-22: STR$(xpoint%(3)) 
Characters 23-26: STRS(ypoint%(3)) 

Notice that each coordinate is em- 
bedded in a string four characters long 
(by FNlength)-this is to aid in decoding 
the strings when we read them in from 
tape. 

Returning from PROCinput, PROC- 
save is called to give you the option of 
saving your creations on tape in the form 
of the strings described above. 

PROCread simply reads the data 
from tape and, on decoding the strings, 
uses either PROCTRIANGLE or 



PROCLINE to draw the appropriate 
shape. 

Finally, if you wish to run the 
program in MODE 2, change the 
references to MODE 1 to MODE 2 in 
lines 170 and 180. You would have to 
alter FNcolour to take account of the 
new colours, and also change the format 
of string storage on tape to allow for 
two-digit string numbers. 

You would also want to omit the 
VDU 19 statements in PROCread and 
PROCwrite. You might then find the 
text colours rather strange, but you can 
easily alter that, can't you . . .? 



Shapes listing 



10 REN •»« MICHAEL NOELS '83 »«« 

20 REH •» SHAPES «H 

30 DIH shape»(12> 

40 DIH >:pointJ(3t,ypoi!itJ(3l 

50 REPEAT 

40 PROCinitialise 

70 H.0DE6 

80 VDU 19,0,410; 

90 PRINT TABU, 5) i "DO <0U WISH TD !-" 
100 PRINTTAB(B.?); , A.Read pictures fro 
■ tape' 

110 PRINTTABIB, 12) i "B. Mrite nea pictur 
es" 
120 PRINTTABI8,15)i"C.Fil>ish aith this 
prograa" 
130 PRINT TAB 1 10,21)1 "CHOOSE A, B OR C 

140 REPEAT 

150 keyl=GETi 

160 UNTIL NOTIkeyK'A" OR key*>*C") 

170 IF keyi="8 - THEN NODEliPROCarite 

180 IF key*="A" THEN H0DE1: PROCread 

190 IF key«="C' THEN END 

200 UNTIL FALSE 

210 REB 

220 OEF PROCurite 
230 VDU 19,2,410; 
240 VDU 19,3,3101 
250 PROCijes 
260 REPEAT iPROCinput 
270 UNTIL FINISH OR FULL 
280 PROCsaye 
290 ENDPR0C 

300 REN 

310 DEF PROCinitialise 
320 shapel-O 
330 xpointX=0:ypointX=0 
340 FULL=FALSE:F!NISH=FALSE 
350 ENDPR0C 

360 REN 

370 DEF PROCaies 



d 


I 


k 


DO VOU WISH 
TO CONTINUE? 


> 


i 


' 


' 



380 VDU 24,2555279 i 1279; 1023! 

390 VDU 28,0,31,19,25 

400 VDU 29,25512791 

410 SCOLO.l 

420 MOVEO,0:DRAN 1000.0 

430 NOVEO,0:DRA»0,750 

440 ENDPROC 

450 REN 

460 DEF PROCinput 

470 CLS 

480 COLOUR 1 

490 PRI«TAB(0,0l"PREVI0US POINTS:- 

500 COLOURS 



510 PRINTTABIS^IiViipointllZliViy 
point7.l2l;"r 

520 PMNTWBI5,4)i 1 ("iipoinKI3)| 1 1 - !y 
point!(3)!'l" 

530 COLOUR 1 

540 PRINTTABIO^l'SPACE TO CONTINUE'! 

550 REPEAT :A«=6ETI 

560 UNTIL ASC(At)-;: 

570 CLS:COLOUR1 

580 PRINTTAB(0,01'NEN POINT:- 1 

590 PRINTTAB10,6)i" INPUT THEN RETURN" 

600 COLOURS 
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Shapes listing 




610 REPEAT 


1100 X«=Kl+FNlengthtypointZ(IZI) 


1680 PRINTtX,shape«IIZ) 


420 PRINTTflBlO,2) ;" ■ 


1110 NEXT 


1690 NEXT 


j 


1120 shape«(shapeZ)='T'tSTR$(X)»X« 


1700 CLOSEIX 


430 INPUT TABI0,2> "J COORDINATE - , xpoi 


1130 ENDPROC 


1710 CLS:PROCienu 


ntl 




1720 ENDPROC 




440 UNTIL xpointj:>=0 AND xpointl<=!000 


1150 DEF PROCline 










450 PRINTTAB<0,6);' 


1160 LOCAL 11,1 


1740 DEF PROCienu 


; 


1170 X»='":I=FNcolour 


1750 PRINTTAB(0,3)"Any Icey returns" 


460 COLOUR 1 


1180 GCOL 0,1 


1740 PRINTTAB(0,4) - to aeiiu " 


470 PRINTTflE(0,t);- INPUT THEN RETURN" 


1190 HOVE xpointZI2l,ypointZI2) 


1770 A«=6ET«:ENDPR0C 




1200 DRAW xpointZI3).ypointZ<3> 












480 C0L0UR3 


1210 FOR IX=2 TO 3 


1790 DEF PROCread 


690 REPEAT 


1220 Xi=Xt+FNlength(xpointX!IZ)) 


1800 FINISH=FALSE 


700 PRINTTAB(0,4)i" 


1230 X*=X*+FN1 ength < ypai ntl (til) 


1810 VDU19,2,4i0i 


i 


1240 NEXT 


1820 VDU 19,3,3101 


710 INPUT TABI0.4) "Y COORDINATE - , ypoi 


1250 shape«(shapeZ)="L"*STR(IX)*Xt 


1830 REPEAT 


ntl 


1260 ENDPROC 


1840 CL6:PR0Caxes:CLS 


720 UNTIL ypoin«}=0 AND yppinn<=750 




1850 COLOURS 




730 COLOUR 1 


1280 DEF FNlength(YZ) 


1860 PRINTTAB(0,3) - PRESS PLAY ON TAPE" 


740 PRINTTAB(0,6I - ACCEPT THESE'IY/NI'I 


1290 =LEFT»(STR*(YZIt' - ,4) 


1870 X=OPENIN -PICTURE' 


750 REPEAT 


IT/ifi DEM _ 


1880 INPUIIX.RZ 




760 A(=6ET):UNT1L A«='Y - OR A«="N' 


1310 DEF FNcolour 


1890 FOR 11=0 TO HI 


770 IF A»="N" THEN ENDPROC 


1320 CLS 


1900 I»PUm,shape$(IZ) 


780 xpointZ!l)=xpointI(2]:xpointJ(2)=x 


1330 PRINT TAB(0,0)"CH0OSE A COLOUR" 


1910 NEXT 


pointX(3) 


1340 PRINT TAB(4,2) - l.Red" 


1920 CLOSEIX 


790 xpoint'A(3)=xpoint'X :vpoint7.ll)=vpo 


1350 PRINT TABI4.3I - 2.Blue" 


1930 FOR 11=0 TO RZ 


inKI2I 


1360 PRINT TAB(4,4) - 3.VelloH" 


1940 IF LEFTt(5hapel!I7.),l>='T" THEN PR 


800 ypoint7.(2l=ypoint!!3):ypointZ(3)=y 


1370 PRINT TABI0,6) - PRESS 1, 2 OR 3" 


OCTRIANELEIshapetUXll 


points 


13B0 REPEAT: A«=6ETt 


1950 IF LEFTIIshape<(IZ),l)='L' THEN PR 


810 PLOT 70,xpointX,ypointX 


1390 UNTIL Af=T OR A*="2" OR A«="3" 


OCLINE(shapeKIZ)) 


820 CLS:C0L0UR1 


1400 =VAL(A() 


1940 NEXT 17. 


830 PRWTAB(0,0)'YOU CAN CHOOSE TO' 




1970 PROCcontinue 




840 COLOURS 


1420 DEF PROCcontinue 


1980 IF FINISH THEN CLS: PROCienu 


850 PRINTTABI4.2) "fl.Fil 1 Triangle - 


1430 CLS 


1990 UNTIL FINISH 


860 PRINTTABi4,3) - B.Dra» Line" 


1440 PRI»TTABi4.1)"D0 YOU NISH" 










870 FRWTTAB!4,4> - C.Carry On - 


1450 PRINTTABI4,3)'T0 CONTINUE?" 


2010 DEF PROCTRIANGLEIZO 


880 COLOUR! 


1460 PRINTTABl0.6)'PRESS I OR N' 


2020 LOCAL 17. 


890 PF:INTTAB(0,6)'PRESS A, B OR C" 


1470 REPEAT:B«=6ET( 


2030 L=LEN(Zt) 


900 REPEAT :A(=6ET( 


1400 UNTIL B«='Y' OR B«= - N - 


2040 FOR 11= TO 2 


910 UNTIL A«='A' OR A«='B' OR A(='C 


1490 IF B«= - N" THEN FINISH=TRUE 


2050 xpointZ(IZ>=VAL(HIDt(Zt,3*IZ»8,4)] 


920 IF A«='A' THEN PROCfill 


1500 ENDPROC 


2060 ypoint7.(I7.l=VALl«ID)(Zl,7tIS»8,4)l 


930 IF A(="B' THEN PROCline 




2070 NEXT 




940 IF A«<>'C THEN 5hape7.=shapeX+l 


1520 DEF FROCsave 


20BO 6C0L0,VALiHIDtlZ(,2,l)l 


950 IF shapel>12 THEN FULL=TSUE:ENDPRO 


1530 CLS 


2090 HOVE xpointZlOj.ypointZIO] 


C 


1540 C0L0UR1 


2100 HOVE xpointZlll.ypointZd) 


960 CLS 


1550 IF FULL THEN PBINTTABIO.O) 'PICTURE 


2110 PLOT B5,xpointZ(2l,ypointZI2) 


970 IF AIO "C - THEN PROCcontinue 


IS FULL" 


2120 ENDPROC 


980 CLS:PRINTsnape$lshape7.) 


1560 C0LOUR3 










990 ENDPROC 


1570 PRINT TABI4,2)"Do you nish" 


2140 DEF PROCLINEIZ!) 




1580 PRINT TAB(4,4l"to save this?" 
1590 COLOUR 1 


2150 LOCAL IX 
2160 L=LENI2») 


1010 DEF PROCfill 


1020 LOCAL X(,X 


1600 PRINT TABI0,61 - PRESS V OR N"i 


2170 FOR 11= TO 1 


1030 X«= ,- :X=FNcolour 


1610 REPEAT:A$=GET* 


2180 xpointIIIII=VAL(HIDt(Zl,34I!i8,4)) 


1040 SCOL 0,1 


1620 UNTIL INSTRCYN'.AII 


2190 vpointI(I7.)=VALIHID<(Z*,7*IUB,4)) 


1050 HOVE «pointX(l),ypointX(l) 


1630 CLS 


2200 NEXT 


1060 HOVE xpointX(2).ypointZ(2) 


1440 IF A«="N"THENPROCienu:ENDPROC 


2210 GCOL0,VALlHID«!Zt,2,ll) 


1070 PLOT 85,xpointXi3),ypointZ(3> 


1450 X=0PENOUT "PICTURE - 


2220 HOVE xpointZ(0),ypointZ(01 


1080 F0FUX=1 TO 3 


1660 PRINTt«,shapeZ-l 


2230 DRAN xpointZ(l),ypointZ(l) 


1090 X«=X«*FNlengthlxpointZ(IZ)) 


1670 FOR 11=0 TO 5hapeZ-l 


2240 ENDPROC g 
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RANDOM numbers are easily 
generated on the BBC Micro. If you 
type: 

PRINT RND(3) 

one of the numbers 1, 2 or 3 will be 
generated and appear on the screen. In 
general: 

PRINT RND(N) 
will generate a "random" number from 1 
to N (inclusive), provided that N is a 
whole number (except I). 

Unfortunately, as with most micro- 
computers, the random numbers are 
generated from a series. This means that 
if you switch off your machine and type 
for example, PRINT RND(5) you will 
always obtain the same result. 

To prevent this happening we must 
"seed" the random number generator, 
This is done by using the function 
RND(-N). 

The series then used to generate 
random numbers later in the program 
will then depend on the value of N. This 
can be useful for debugging programs, 
but we do not usually want a fixed series 
of numbers. 

One way round this is to use -TIME 
as the parameter for the seeding func- 
tion, since TIME itself will always be 
different when the computer reaches the 
statement. 

Now try typing in and running the 
following program: 



10 <=BN 


■ '-TIME: 


sREtl sets seed 


20 FOS 


11 = i TO !■ 


:RE« start loop 


10 PR IK 


' RtfflUO! 


: F:EH generates & 
prints randos 
nuibsr 


40 NEST 


7 < 


; RErl end loop 



It should be noted that although this 
article uses the two functions already 
mentioned, three other random functions 
are available: 

• RND(l) which generates a random 
number from to (but not including) 1. 

• RND generates random numbers 
within a large range. 

• RND(O) returns the same number as 
last generated by RND(l). 

Using only the random techniques 
mentioned, and one or two simple state- 
ments, it is very easy to write some easy 
games. Here is a program with 
flowchart, for a simple guessing game 
for you to try. 



Pick a random 
and Bingo you 



By PETER DAVIDSON 



C~P 




It X=RND(-TMEI 


20 1HPUT-MHAT 


IS THE HIGHEST UMBER 81 


LOHED", LIBIT 




30 CH0S»0=RNDiLI«IT) 


40 IMjrHHAT 


IS YOUR GUESS - , SUESS 


50 IF GUESS • 


CHOSN0 THEN PRINT'HELL D 


ONE" l STOP 




60 IF 6UESS < 


CB0SN0 THEN PRINT'TOO 10 


r : G0T040 




70 PRWT00 HIGH' : 60T040 



However, if we require several 
different random numbers a problem 
arises. The first idea one may have to 
achieve this is to generate a number and 
check that it has not already been 
generated before. 

This method is shown in the following 
flowchart and program, which you may 
like to use to generate various quantities 
of random numbers (5, 10, 15, 20, etc). 

It is an interesting exercise to time the 
runs and record them on a graph. If this 
exercise is repeated for the next program 
also, the results can be compared. 

As with all programs written for the 
BBC Micro the speed can be improved 
by shortening the variable names. This is 
the flowchart: 



( 7 ) 
f 








/»/ 




- 


S?tiT£ 





With this simple program, as with 
many others, no problem is caused if the 
numbers are repeated. 




42 BBC MICRO USER March 1 983 



number, 

have got yourself a game! 



Unfortunately the decision box "Has 
it been out before?" is not as simple as it 
may first seem. Numbers have to be 
stored and each new number generated 
has to be checked against all previously 
generated numbers. A more detailed sec- 
tion of flowchart to replace that box is: 



*- — ■ — « 



And the program: 



K*RH0(-TIRE) 

iHPurHGK mm required", huhreg 

Din ARRAY (NtlMREG) 
mW = NUMREQ 
N0SE1ECTED = 
RtiUR = RND(HUHREG) 
ELEMENT = 

IF RNUM = ARRAY (ELEMENT) THEN 60 
IF ELEMENT < NQSELECTED THEN ELEHEN 
ELEMENT+1 ; GOT080 
ARRAY (ELEMENT) » RNUM 
NQSELECTED = NOSELECTED+1 
PRINTRNUM 
IF NCSELECTED < NUNREG THEN 60 



While the above method is acceptable 
for generating a few numbers, say select- 
ing three winners of a prize draw, it is far 
too slow when the number of random 
numbers required is large and the chance 
of sticking in a loop, selecting numbers 
and finding that they have already been 
selected, is high. 

Obviously another method is required. 
Try this one: 

First, let's look at an analogy to the 
method to be suggested. Say we want to 
generate five random numbers from 1 to 



5 without any repeats. 

We could write the numbers on pieces 
of paper and put them in a row (the 
order does not matter, so numerical 
order is easiest). We now have five 
pieces of paper showing: 
12 3 4 5 

We next select a random number from 
1 to 5, pick up the corresponding piece 
of paper, and move the others up to fill 
the gap. 

Obviously, in this first case the 
number picked up will be the same as the 
random number. Suppose the random 
number was a 3. The pieces of paper will 
now look like: 

12 4 5 

We now select a random number 
between 1 and one less than last time (in 
this case 4). Suppose the number 
selected was a 3 again. We pick up the 
third piece of paper (a 4) and move the 
others up, leaving 

I 2 5 

Repeating the process again, if the 
random number selected was a 1, we 
would pick up a 1 and be left with 
2 5 

If on the next repeat a 2 was selected 
as the random number, the 5 would be 
picked up and nothing would need 
moving down (in the computer algorithm 
we in fact do move down the next 
number, but it will be too far along the 
row for the random number generated to 
cause it to be "picked up"). We are now 
left with: 

2 

This is obviously picked up. Thus by 
generating five numbers (which may 
contain repeats) in our example: 

3 (a random number from 1 to 5) 

3 (a random number from 1 to 4) 

1 (a random number from 1 to 3) 

2 (a random number from 1 to 2) 
1 (the only one left) 

we have selected five random numbers 
without repeats: 

3 4 15 2 

The flowchart and program for this 
method follows. It should be noted that 
"initialise array" means fill the array 
from element 1 to I more than the 
highest number with the corresponding 
number. 

One more is required so that "move 
all elements above down one" always 



works, even if the last number is selected 
first time round the loop. 




10 INPUT'HM MANY REQUIRED", NUMRE8 

20 DIMARRAYiNUNREQ+1,' 

30 FOR DUM = 1 TO NUdREfl+i : ARRAY(DUN 
)=DUM : NEXT 

35 REPEAT 

« RNUH=RND(NUn"RE8) 

50 PRINTARRAY (RNUM) 

60 FOR DUN ="-RNuH TO NUHREQ-1 : ARRAYi 
DUm=ARRAY<DUH+l) : NEXT 

70 NMREfl ■ NUHREG-1 

B0 UNTILNUMREEH 

9QPRINTARRAY<1) 



Turn to Page 44 



March 1983 BBC MICRO USER 43 







example it would require up to 1,000 


recall numbers, output next number, 


from rage fj 


numbers to be shuffled three times and 


start new game) and include a routine to 




would be slower. On the other hand in a 


print the numbers big on the screen. 


Care has to be taken in deciding 


game of Bingo a lot of numbers have to 


Obviously the numbers have to be 


which of the methods given is best in 


be generated out of the 90. This means 


"memorised" so that they can be 


any situation. As already mentioned, the 


that the chance of repeats is high and the 


recalled. 


first would be suitable for selecting three 


first method becomes far too slow after 


In the following bingo program the 


winners in a prize draw as if, say, 1,000 


about the 20th number. 


numbers are printed small for the caller 


tickets had been sold the chance of 


It is very easy to adapt the flowchart 


and large for the audience. It is 


repeats is low and few checks have to be 


to give a Bingo program. All that is re- 


suggested that at least two television sets 


made. 


quired is to provide several options after 


are used. 




If the second method was used in this 


"reduce number required by 1" (e.g. 


The program is listed below. 






Bingo listing 






10 tFXll.Q 


340 PROCbignmlNlirtCMl) 


RN 




20 REItHUtSTRUCTIONS ETC 


350 RECALL !rtUNCALL)=TRUE 


670 REN2 


30 H0DE7 


360 FOR BUM = MM TO NUHREB-1 1 ftRRflV 


630 PROCh !Tl,T2!:PR0Cv!Tfil,TR2):PR0Ch! 


40 V3U23iS202;OiO!OI 


!DUH)=ARRl!ilBUrM) : NEJT 


Nl,N2l:PRBCvl8Ll,BL2!:FRBCh(Sl,B2>:RETUR 


50 CLS 


370 NUNREB = NUMREB-1 


N 


60 PRItJTTABU2,5);CHRS!36;CHR«131;CHR 


3B0 UNTILNUHRE6=1 


690 REN3 


s!4:;"B ! N G [■■ 


390 FDRI=lFD5000:NEXT:CLS:PRINT:PRiNT: 


700 PROCh !TJ , T2> :PRDCv (TR1. TR2! :PRGCh ( 


70 FRINTTABU2) ; CHRtlJii ; CHR*131 JCHRS1 


PRIUV'LAST NUMBER IS "iARRAi'U) 


Mi,H2i:PROCvl6Rl,BR2):FR0Ch(Bl,62):RETUR 


4H"I i N e 0" 


400 PRINT: FRINT'ALL NUMBERS CALLED":FQ 


N 


BO FOR!»lT05000lNE!T 


R!=1TU8000:NE.!T:RUN 


710 REN4 


' ' ?0 PRINTTAB(20,10JSCrl»i36itM«12?l"8 


410 REN 


720 PRDCv 1TL1 . TL2) : PRDCh mi , «2> : PRDCv ! 


V PETER DAV3DS0M" 


420 KRHDEFIIE PROCEDURES 


TRl,TR2):PR0Cv(BF,l,BR2):RETURN 


100 FDRI=1T05000:NEXT 


430 BEF PROCrecap 


730 REH5 


110 PRINTTftBiS, 15)iCHR*130i , 'NEXT BANE 


440 as 


740 PROCh (Tl, 12) : PROCv I TL 1 , TL2) : PROCh ( 


STARTS SOON" 


450 COLOUEChPRINT'LAST NUNBER HAS "IN 


Nl.N2):PR0C»(ERl,BR2!:PRBCh(Bl,B2):RETUF: 


120 FRI»TTA6i0,lS);CHRI132j'PRESS I F0 


UNCALL 


N 


F: NEXT NUHBER":PF!INT:FR[NTCHK«132i , 'PF:ESS 


460 C0L0URCB1 


750 REN6 


f: TO RECALL NUrlBERS":PR!»I:P8IllTCHR«132 


470 FORMMT090 


760 PROCh III, 12) :PROCv(TLl,TL2):PR0Cv( 


; "PRESS >i F0 STAR! ANOTHER GfiHE" 


4B0 IF RECALLI0UN!=IRUE THEN CDL0URC1 


BLl,BL2l:PfiDCh!SI,B2i:PR0Cv!BRl,BR2!:PRO 


IV >*=SET«: 1F.(J:.;"2"THEN130 


ELSE C0L0URC2 


Ch(N!,H2): RETURN 


14(i REN 


490 PRINTBUN1 


770 REN7 


ISO REHHHN1T1ALJ2E VARIABLES ETC 


500 IF DUN/6 = BUN DM 6 THEN PRINT:PR 


"80 PRDCh (Tl, T2J : PRQCvl TR! , TR2) :PR0Cv! 


160 NODES 


IN! 


BR1,BR2) [RETURN 


170 Mil, 3,11,0,0,0 


510 NEST 


790 REN6 


180 VDU23i8202i0i0iOi 


520 ENDFR0C 


800 PROCh IB1 ,82} :PR0Cv IBU , 6L2) :PRBCvl 


190 K=M0003:C61=2:Ci=3:C2=l 


530 DEF PROCbiqnuulNUN) 


BR1.6R2):PR0ChiNl.N2l:PR0Cv(TLl,TL2):PR0 


200 A=100:B=100:H=300:«=50:L=300:BL1=1 


540 6CBL0,5 


CviTRl,TR2) :PR0Ch(Tl,T2) : RETURN 


50:BL2=200:B1=150:B2=200;BR1=400:BR2=200 


550 VDU 29,0101 


810 REN9 


:N1=150:H2M?5:T1=150:T2=750:TL1=150:TL2 


560 IF NUN DIV 10 = THENVBU29,315:0I 


820 PROCh IHl,M2):PRDCv(TLl.TL2):PRflChl 


=500:TR1=400:TR2=500 


:B0T0590 


Tl,T2):PR0Cv(TRl,TB2):PROCy<6Rl,BR2):RET 


210 REtl 


570 ON NUN DIV 10 t 1 605116640,660,680 


URN 


220 REH«*BI>I60 PROGRAM 


,700,720,740,760,780,600,820 


830 REN 


230 NUNREO=90 


580 VDU 29,639101 


840 MREN PROCEDURES FOR VERTICAL I HO 


240 BIr,ARRAyi91i,RECALL(91) 


590 UN NUN NOD 10 tl 60SUB640.660,680, 


RI70NTAL BLOCKS 


250 FOR DUN = 1 TO 91 J JBMMBUHMWH 


•700,720,740,760,780,300,820 


850 DEF PROCvlX.V) 


: RECALL (HUH) =0011 : NEST 


600 ENDPR0C 


B60 N0vEU:DR«IIX,i*H:PLOT85,X+N,YtH:D 


260 REPEAT 


610 REN 


R«Mt»,yiPL0T85,l,Y 


270 RHUH^NBMHREB) 


620 RENmSUBROUTINES FOR NUNBER SHAPES 


870 ENDPR0C 


2B0 IFNUIIREQO90THEN»=GETS 


630 REH0 


830 DEF PR0Ch!I,Y) 


290 lFXt='R - THEN PROCrecap 


640 PROCh III, T2):PROCv(TLi,TL2]:PR0Cv( 


B90 H0VEX,y:DRANX,y*N:PLOT85,XtL,yt«:D 


300 IF1*="H"T»EN RUN 


BLl,BL2):PROCh!BI,B2):PRDCviBRl,BR2):PR0 


RA»X+L,Y:PLBT85,X,Y 


310 IFI«O"Z"THEN2B0 


Cv!TRI,TR2):RETURH 


900 ENDPR0C 


320 KUNCALL=ARRAV (RNtlH) 


650 REH1 


910 8X=t00003:CBl=2:Cl=3:C2=l 


330 C0LGUR2:CLS:PRINTTABI2,2)NUHCALL 


660 PR0CvlBRl,BR2):PR0Cv(TRl,TR21:RETU 


9 
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I SUPPOSE that many of us. on moan- 
ing to our more knowledgeable 
colleagues about the illegibility of the 80 
column modes on our domestic TV and 
our general lack-lustre graphics, have 
been told that what we need is a monitor. 
(Incidentally, why do people refer to the 
"domestic" TV - have you ever met a 
wild one?) 

So probably, like myself, you've 
absorbed the idea that you must get a 
monitor, especially a colour monitor, if 
you are to have the quality of picture 
you deserve (although your wife and 
bank manager may remain rather 
sceptical). But, unless you're very 
different from me, you're not really sure 
what exactly a monitor is. 

Well, I've been talking to the experts, 
so here's the gen I picked up. 

On a colour TV picture the actual 
picture is made up of combinations of 
three colours (red, green and blue). The 
screen is covered in tiny areas of a sub- 
stance called phosphor, a different type 
for each colour. The trick is to fire 
electrons at the right spot. Once you hit 
the appropriate piece of phosphor (or 
pixel) it glows. By illuminating the 
correct colours you can put a coloured 
picture on the screen. 

Since the screen is made up of three 
colours, a TV or monitor needs three sig- 
nals - one for each colour. Of course, in 
the case of normal TV reception the 
signal has to be broadcast. To simplify 
the affair they combine, or encode the 
three signals into one composite signal 
then beam that to your home. Your TV 
then unscrambles all this and supplies 
three signals to the screen. 

Of course, you don't have to broad- 
cast your signal from the BBC Micro to 
your set. If you do use an ordinary TV 
set with your micro, though, it generates 
the three necessary colour signals then 
has to combine them before they are 
sent, via the UHF output, to your TV 
which then decodes them - rather a 
long-winded way of doing things! Now. 
the point is that all this encoding and 
decoding causes a loss in quality of the 
signal. 

With a colour monitor you take the 
RGB (red, green, blue) signal directly 
from the BBC Micro and send it to the 
tube without any of the intervening non- 
sense. Hence the theoretically better 
quality of monitors. 

Right, we've decided that we need a 
colour monitor and have mortgaged the 
wife and kids. How do we choose an 
appropriate one? 

Unless you really know what you are 
doing you do not choose on the basis of 
the figures the manufacturers supply. 




You see, there is no standard for such 
data, so measurements such as 
bandwidth have no great validity since 
you aren't comparing like with like. For 
example, bandwidth figures without 
values for skew and the decibel level of 
the measurements are meaningless. 

You really need an expert to help you 
interpret these figures. However, there is 
still plenty you can do to evaluate a 
monitor. For a start, find out what 
power supply it uses. The quality of a 
monitor's picture consists of a chain of 
electrical and electronic links. 

The power supply is the basis, and a 
poor one can ruin even the best monitor. 
For example, spurious signals called 
"noise" can be generated, particularly if 
the transformer is close to the coils of the 
tube. Its varying magnetic field can in- 
terfere with the "guns" that fire the 



By MICHAEL NOELS 



electrons causing a rippling effect called 
"beating". 

It is for this reason that those big 
cabinets you see arcade games in have 
the transformer as far away from the 
tube as possible. As a rule of thumb, a 
switched-mode power supply is better 
than the more conventional one. 

Also, investigate how the signal gets 
to the tube. There are two methods, TTL 
and linear. The distinction between these 
is the same as that between digital and 
analogue respectively. The idea is that 
TTL signals provide better noise isola- 
tion. With linear you have to "filter" out 
the noise, losing some of the darker 
shades in the process. 

.Assuming that you have a monitor to 
test, switch on. Monitors and TVs differ 
in their workings. You have to turn off 
the interlacing with *TV (see the User 
Guide) and a mode change - you cannot 
do this in Mode 7. 

The quality of the picture is ultimately 
controlled by the number of pixels per 



inch, and the more inches you have the 
better picture you will obtain. 

Let's do some (very) rough calcula- 
tions on an imaginary monitor. If the 
screen width is 450 pixels you should 
probably reckon on only having 90 per 
cent of these to play with - you need this 
border to allow the distortion at the edge 
of the screen. That leaves 405 pixels. 

If we assume that a character must be 
at least 7 pixels in width if we are to read 
it clearly, this gives us a theoretical 
maximum of 58 legible characters per 
line (405 4-7-58 approx). 

Now, 450 pixels is a figure typical of 
the lower resolution monitors, so this 
would seem to preclude the use of the 80 
column screen. Our calculations, though, 
are based on "worst-case" design - most 
characters don't need the seven pixels 
width we've allowed, so much of what 
you type in the 80 column mode will be 
legible. "M" and "W" are the widest 
characters so try a row of these to test 
your monitor. Also make sure that a true 
screenful of information appears on the 
monitor with no clipped or missing lines. 

Look carefully at the crispness and 
whiteness of your letters. The electrons 
for each colour are fired from a different 
gun, and any misalignment will cause a 
bad colour mix resulting in off-white or 
colour fringes (this is particularly evident 
at the corners of the screen). Check to 
see that characters at different points on 
the screen are of uniform brightness. 

Scan the screen for signs of wobble. If 
there is any, and you have turned the in- 
terlacing off, then some ripple from the 
power supply is coming through. This 
effect, even though slight, can become 
extremely wearing after a while. 

Incidentally, do not be misled by 
terms such as "high" or "low resolu- 
tion". Manufacturers use these terms 
very loosely, and some firms" hi-res 
monitors are to other firms lo-res. 

• NEXT MONTH we'll compare some 
of the leading makes of monitors and 
give you one or two programs to use 
while testing them, v; 
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SORTING THINGS 



KEEPING records from any list in some predefined order is 
useful because it makes the list easy to use, just as having the 
entries in a telephone directory or dictionary in alphabetical 
order makes them easy to find. 

For this reason a large amount of the processing time used 
by any data handling system is taken up in the sorting of 
records, and it is useful to have a set of sorting routines avail- 
able for inclusion in any program of this kind. 

Before sorting can be carried out data must be entered into 
the system. Program 1 is a short Basic program to allow the 
entry of data to the sort. This 
program calls the procedure 
Procsort. which could be any 
of the sort procedures given 
below. 

It is suggested that these 
procedures be typed in 
separately and saved using 
*SPOOL so that they can be 
added to your own programs 
using *EXEC. 

Sorting involves re- 
arranging the records in a list 
into order. For this to be done 
each record in the list to be 
sorted must include a key, 
which is the area of the record 
used to determine the final 
order. 

In a telephone directory the 
key is the name of the subs- 
criber, while in a dictionary 
the key is the word to be 
defined. 

The algorithms discussed in 
this article will sort into order 



— with the aid of 

a neat line 

in electronic 

cocktail shakers 
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only the key and an index 
associated with that key. 
Records will not be moved. 
Once the keys have been 
sorted, however, it is easy to 
access the rest of the records 
in order. The method for doing 
this is to access the record 
pointed to by the index 
associated with the key. 

In Program 1 this is done in 
lines 350-370. 

One of the most straight- 
forward and popular sorts 
available is the Bubblesort. 
This operates by repeatedly 
passing through the list to be 
sorted and comparing the keys 
in adjacent locations. 



Proc I. Simple Bubblesort 

5000 DEF PROCSORT (NX) 

5010 LOCAL A*,A, IX,JX,FLAGX 

5020 NX-NX- 1 

5030 REPEAT 

5040 FLASX=TRUE 

5050 FOR IX=1 TO NX 

5060 JX=IX+1 

5070 IF KEY*<IXX=KEY*(JX) THEN 5150 

5080 FLASX=FALSE 

5090 A*=KEY*<IX) 

5100 KEY»(IX)=KEY*(JX> 

5110 KEY»(JX)=A* 

5120 A=INDX(IX> 

5130 INDX (IX>=INDX(JX> 

5140 INDX(JX)=A 

5150 NEXT IX 

5160 UNTIL FLAGX 

5170 ENDPROC 



If a pair of keys is out of 
order then they are inter- 
changed. As an example, con- 
sider a single pass of the 
Bubblesort on the data: 
4 12 5 3 
The first pass starts by 
comparing the first two ele- 
ments. 

4 12 5 3 
As these two are out of 
order, they will be inter- 
changed to leave the data in 
the form 

14 2 5 3 
The sort will go on to com- 
pare the second two elements. 
14 2 5 3 
These are also out of order, 



Lines 5080-5140 manage 



nd J% in the li 
Line 5070 skips round the 



1% and J% are already in 
order. 

Lines 5050-5150 form a 
single pass of the sort. 

Lines 5030, 5040 and 5160 
cause the passes to i 
no swaps occur. 

Line 5020 reduces N%, the 



pairs in the list. 



and will also be interchanged 
before the sort moves on to 
the next pair 

12 4 5 3 

This pair is in order already, 
so no interchange is needed, 
and the sort will proceed 
directly to the last pair. 
12 4 5 3 

The last pair will be inter- 
changed, and at the end of the 
pass the list will look like this: 
12 4 3 5 

This list is already much 
closer to being in order than 
the original list, and a repeated 
set of passes will sort the list 
completely. 

Any list containing N items 
of data will always be com- 
pletely sorted by Bubblesort 
after N-I passes. Some lists 
will be sorted earlier than this, 
and any list which needs N-I 
passes before it is sorted is 
known as a worst case. 

The two tables below show 
the list of data being sorted at 
the end of the pass. Pass is 
the original data. 

Data Set 1 
Pass List 

4 12 5 3 



I 
2 
3 
4 

Pass 



1 

2 

3 

4 



Data Set 2 

List 
5 4 : 
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Set 2 is an example of the 
worst case for the sort, so that 
the list is sorted completely 
only after pass 4. In Set 1 the 
data is already sorted at the 
end of pass 2, so that pass 3 
and pass 4 are both wasted 
effort. 

Clearly, any method which 
is able to stop the sort when 
the list is in order will save 
time when the sort is applied. 



The version of the sort 
given in Proc 1 uses a simple 
flag to end the sort when no 
more interchanges are needed. 
At the start of each pass the 
flag is given the value TRUE. 
As soon as an interchange is 
made, the flag is set to 
FALSE. If the flag is still 
TRUE at the end of the pass, 
the data is in order and the 
sort ends. 



The Bubblesort can be 
speeded up further by taking 
note of the fact that one of the 
effects of every pass is to 
move the largest element that 
is out of its correct place to the 
correct place for that element. 
This means that at the top end 
of the list there is a region in 
which the list is already sorted 
and will never change again 
during the sort. 



The easiest way to avoid 
spending time trying to im- 
prove the order of an already 
sorted region is to set the flag 
variable equal to the position 
of the last swap in the previous 
pass. The current pass will 
then sort only as far as the 
position indicated by Flag, 
and Flag will then be reset. 

Turn to Page 48 



FNPASS (Lines 5000- 
5 140) manages the act ~' 
in the sort. If DIREC'i iuin-S) 



if DIRECTION% is -1 the 
pass goes backwards. 

Line 5020 initialises the flag 
at +1000 depending on the 
direction of pass. 

Line 5140 causes the func- 
tion to return the value of the 
flag. 

PROCSORT (Lines 5170- 
5260) manages the overall 
structure of the sort. 

Lines 5 190 and 5200 set the 
flags DOWN% and UP% to 



t at the start of the 
sort. 

Lines 5220 and 5240 pre- 
form the passes and adjust the 
flags. 

Line 5230 stops the sort if 
all the elements are in order 
after a forward pass. 

Line 5250 stops the sort 
when the two flags meet or 
cross over one another. 



Proc 2. The Cocktail Shaker or Double Bubble sort 


5000 


DEF FNPASS <D7.,U7., DIRECTION?.) 


5010 


LOCAL 17.. J7.,FG7.,A*,A 


5020 


FGX=- 1 000»D I RECT I ONX 


5030 


FOR IZ=D7. TO UX STEP DIRECTION - /. 


5O40 


J7.= I7.+ 1 


5050 


IF KEY*<I7.X=+CEY*(JX) THEN 5130 


5060 


FGX=I7. 


5070 


A*=KEY*<I7.) 


5080 


KEY* < 17.) =KEY* ( J7.) 


5090 


KEY*(J7.)=A* 


5100 


A=INDX(I7.) 


5110 


INDX (17.) =INDX ( J7.) 


5120 
5130 


INDX(J7.)=A 
NEXT 17. 


5140 


=FGX 


5150 




5160 




5170 


DEF PROCSORT (UPX) 


5180 


LOCAL D0WN7. 


5170 


D0WN7.= 1 


5200 


UP7.=UPX-1 


5210 


REPEAT 


5220 


UP7.=FNPASS <D0WN7., UP7., 1 ) 


5230 


IF UP7.<1 THEN 5260 


5240 


D0WN7.=FNPASS (UP7., D0WN7., -1 ) 


5250 


UNTIL D0WN7.XJP7. 


5260 


ENDPROC 
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REM it************************************ 

REM ** BUBBLESORT TEST PROGRAM «» 

REM *» BBC MICRO USER *» 

REM ** JOHN THORPE '83 ** 

REM *****#************#*#*#***###»******* 

DIM KEY* (60) , INDXI60) , REC*<60> 



90 
1 00 
110 
120 
130 
140 
150 
160 
170 
180 
1 90 
200 
210 
220 



INPUT "WOULD VOU LIKE RANDOM DATA", A* 

IF LEFT* (A*, 1)-"Y" THEN 240 

IF LEFT*(A*.1X>"N" PRINT "ANSWER 'YES' 



OR 



'NO' 



REM ** ENTER DATA ** 

PRINT "ENTER ITEMS TO BE STORED: TERMINATE WITH •****• 

N=N+1 

INPUT "KEY", KEY* (N) 

IF KEY* (N) ="»»**" THEN N=N-1: GOTO 310 

INDX(N)=N 

INPUT "RECORD ",REC*<N> 
GOTO 160 

REM ** GENERATE RANDOM DATA ** 
INPUT "HOW MANY ITEMS ",N 
FOR K7.= 1 TO N 

KEY* <K7.) =CHR* (RND (26) +64) 

INDX!K7.)=K7. 

REC* (K7.) "STRING* (5, KEY* <KX) ) 

PRINT KEY*(K'/.) ; TAB (12) ; INDX<K7.) ; TAB (20) ;REC*(KX) 

NEXT ¥■■/. 

SORT ** 



! (TIME-T)/100i 



300 


REM ** 


310 


T=TIME 


320 


PROCSORT(N) 


330 


PRINT "SORT TOO* 


340 


REM ** 


350 


F0RK7.= 1 TO N 


360 


PRINT KEY*(K7.) 



PRINT RESULT ** 

PRINT KEY*(rO/.) ;TABC12>; INDXCKX) ; TAB (20) ; REC* <INDX <K7.) ) 
NEXT KX 
END 
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The sort ends when all the list 
is in the sorted region. 

This can be achieved by 
alterations to lines 5020, 5040, 
5080 and 5160 of Proc 1 and 
the insertion of line 5035. The 
lines should be amended to 
read: 

5020 FLAG% = N% - 1 



5035 N% - FLAG% 
5040 FLAG% - 
5080 FLAG% - 1% 
5160 UNTIL FLAG%<1 
This principle can be used 
to improve the algorithm still 
further by creating sorted 
areas at both ends of the list. If 
alternate passes of the sort are 
in opposite directions, the 
passes in the conventional 
direction will produce a sorted 



area at the top of the list and 
passes in the other direction 
will produce a sorted area at 
the bottom. 

The unsorted area in the 
middle will be smaller than 
before. This variation of the 
sort is known as the cocktail 
sort, or double bubble. Proc 2 
is a pair of procedures which 
perform the double bubble. 

The Bubblesort is one of a 



family of sorts which require, 
on average, a number of com- 
parisons proportional to N 2 to 
sort N items. 

Theoretically it is possible 
to devise sorts that can do this 
in only N*Log 3 (N) com- 
parisons, but all the 
algorithms that do this need 
extra storage space. A later 
article will show how some of 
these faster sorts operate.^ 



BBC MICRO USER March 1983 



Deathwatch listing 



From Page 26 

lOREfi **»***************»#*********** 
i DEATH HATCH » 

* Brian and flarian Clark * 

* BBCHU CopyriohtlC) 1983 « 

20 PR0CAS:*TV255 

30 M0DE7:PRDCTITLE:PRGCVBL:*FJIi 

40 PI0DE2 : PMC I N I T: IH=0 : W.=0 : GZ=0 : 9!«0 
: PROCPLftV : M0DE7: PR0CD0NE: B0TO40 

50 OEFPROCPLftV 

60 PROCFR : PR0CFR: PRfJCNV : PR0CFR: PR0CFR 
:PR0CHV 

70 PRDCFR:PRDCFR:PRDCHV:PRDCFR:PRaCPT 
:PR0CFR:PROCHV:*Fi(15,l 

80 I FGX=06DTObO : ELSEENDPROC 
90 DEFPROCPT: IFGXENDPRDC 

100 !FAZ=0AND RND!20)=2:AZ=6 

110 IFAZ=0G0T0i60 

120 A1=AX-1 : COL0UR1 3: CDL0UR1 34 

130 PMNTTABIAZ, !AZ+21ICHRS225TABf (AZ+ 
1!,!AW)! - ":IFA!.=0PRlNTTABi0,2>" " 

140 C0LOUR128:IFAZ=2AND RMi3l=3PR0CAE 

150 PSOCFR 

160 IFTZ>060T0230 

170 IFDZU4 E2Z=14 

180 IFBZ=14TV.=3:DM3:LZ=0:CZ=2:B0TI]23 


190 TZ=RNB(3bElI=-l:E2!=17:DZ=9tRND!5 
l:IFTZ=3:DZ=DZ-6:LZ=O:CZ=2:G0I0230 

200 IFDZ<16Ti=T41:T5*=T3«:T6(=CHR»232* 
CHR«231:Ci=3:ELSETt=Tll:T5t=T2»:T6<=CNR) 
255*CHR*247:CZ=1 

210 1FDK15 E2Z=E2Z-!16-DZI:E1Z=4 

220 PROCFR:IFTZ=OG0TO170 

230 CDL0URC1: 5DUND0, -10, 6, 0: 0NTIG0TD24 
0,290,330 

240 IFE1Z>16PRINTTAB(E1Z,DZ) - "IsTl- 
0: ENDPROC 

250 E1Z=E1Z*1:PRINTTAB(E1Z,DZ)TI! 

260 IFE1Z>6AND ElZilOPRlNTTABIElZ.DZ) - 
■T6«;:1FE11=BPRDCSH 

270 IFDK14AND DZ=E1Z-2LZ=DZ-7:PRINTTA 
B(E1Z,DZ) - ■|:DZ=ElZtl:TZ=3:CZ=2:60T03 
30 

280 ENDPROC 

290 IFE2Z<lPRINTTAB(0.»Zr "!:TZ=0:E 
MDPROC 

300 E2Z=E2Z-!:PRINTTAB(E2Z,DZ)T5*S 

310 IFE2Z<11AND E2Z>7PRINTTAB(E2Z,DZ)T 
M* ";:IFE2I=9PRDCSK 

320 ENDPROC 



330 PROCTS: ENDPROC 

340 OEFPRDCFR: 1FSXENDPR0C 

350 IZ=?S7H256+?S70:REPEATUNTILTTZ<TI 
«E:TTZ=TlNEH:lFBXZO060T0390 

360 IFINKEV(0)',)13ENDPRBC 

370 SZ=40»ABS(640-n)«1024/(VZH248):B 
IZ=XE-40:B(Z=\'Z:IFIZ<640SZ=-SZ 

380 6H=BB*SIiBV!=Bm32 

390 VDU5:MOVEBXS,BVl:GCDL0.0:VDU248:GC 
GLO, 15 

400 SOUN01,-6,(250-B»Z/10),i:SOUNDO,-4 
,4,l:SOU»D2,-6,(240-ByZ/10),l 

410 B»7.=B«Z*SZ*SZ:Bn=6YE+t4 

420 MOVEIBIZ-IO) , (8*1-20)! ZZ=POINT 1 <BX 
Z-10l,(B«-20)):IFZ2O0G0T0460 

430 N0VE!Bn*161,(BWU):n=POINT((BX 
Z*16),IBYZ*I6)i:IFZZOOGOT0460 

440 NOVEf BIW6) , (BYZ-20) : ZZ=P0INT i IB* 
1+161 , IBVZ-20) !: IFZ3O060T0460 

450 HOVEBJI. BY1: V0U24B.4: ENDPROC 

460 IFZZ=140RZZ=40RZZ=6S0T0410:ELSEFR0 
CE* 

470 ENDPROC 

480 DEFPR0CSN:3OyND0,-15,7,30:F0RJZ=25 
0T0100STEP-5:SOUNDl,O,JZ.kNEn:ENDPR0C 

490 DEFPROCGB: SBUNDO, -1 5, 7, B: FDMJKM 
T0160STEP-5:S0UND1,0,JZ,1:NEIT:E«DPR0C 

500 HEFPROCEJ:IFZJ=7ORZZ=-!FR0C6B:G0TD 
520 

510 TZ=0:IFRKD!2i=20RZZ=13PR0CBN:ELSEP 
ROCffl;lK*UM 

520 PROCSC:BXZ=0: ENDPROC 

530 DEFPROCSC:IF8Z>99B1=100 

540 8Z=5:rail4:COLOUR134:PRINTTAB(4,0)0 
Z!:K=3:FRINTTAB(16,O]OZ:C0L0yR!28:£NDPR 

nc 

550 DEFPRDCS:Z1Z=0:Z2Z=4:1FZZ=2Z1Z=2:Z 
2Z=3 

560 IFZZ=1Z1Z=0:Z2Z=4:ELSEIFZZ=3Z1Z=1: 
Z2Z=3 

570 F0RJZ=0T0hF0Rri=ZlZT0Z2Zi«0VEIB«. 
*IZ»32I,IBVZ*!2+JZ«32> 

580 PRINTE«:SOUNDl,0,HZ,l:NZ=«Z-7sNEKT 
iNHTl ENDPROC 

590 »EFFR0CGN:S0UND0,-15,7,3u:NZ=250:6 
C0LO,2:B<Z=B«Z-84;BYZ=6yZ-16:T!Z=nNE+S 

600 E»=CHRt249:PR0CS:GC0LO,9:FROCS:GCD 
L0,0:IFZZ=13GC0L0,6 

610 1FZZ=13ANDB(Z<640AZ=0:ELSEIFZZ=13A 
NDBXZ>640COL0UR6:VDU4,31,BZ,8,238,5:BZ=2 
1: COLOUR 1 

620 E«=CHR«23B: PROCS: 6C0L0, 2: UWISW10* 
ZZ:TZ=0:IF0I>1500ANB VZ=0:PR0CBN 



630 ENDPROC 

640 DEFPRDCHV: IF6XENDPRDC 

650 IFINKE(i-98)=-lCALLLT:ENDPR0C 

660 IFINKEH-67)=-lCALLRT 

670 ENDPROC 

6B0 DEFPR0CFN:PR1NTTAB(5, 141 'GAME OVER 

690 GZ=6ET:IFGZO32G0T0690 

700 ENDPROC 

710 DEFPR0CSH:VDU18,0,9,5:HOVE576,l(32 
-DZH32) : IFBl=14AND LZ>3HO0£80O, 1 (24-LZ! 
132! 

720 VDU253,4:PR0CSI:1FBK>0»ND RND(2I = 
2: l JDU5:» l EBn,ByZ:BC0L0,0:0Dy24B,4iGCBL 
0,15:BH=0 

730 EMPROC 

740 DEFPR0CS!:S0UND0,-15,3,15:SBUND1,3 
,200,15:30UND2,3, 150,15 

750 F0Rn=0TO2:T12=TIHE*10.'VDU19,O,JZ, 
0,O,S:REPEA!UNIIl.TIRE>TlZ:NEn 

760 BZ=Q2«I20):PROCSC:1FOZ>99PROCFN 

770 ENDPROC 

780 OEFPR0CAS:DIH ZZZ352:F0RC1=0T025TE 
P2:FZ=ZZi:10PTCZ 

790 ,RT LDA&7 1 : CHP13 : BNIR1 : BEBR2 : RTS 

BOO .R2 LDA!i70:CMPI72:B«lRl:RTS 

810 .11 LDAU0:CLC:ADCt2O:STAS7O:LDA47 
l:fiDC*0:STfi!<71:LDfl*12B:STAl7F:JSRni 

820 JSR61:L0A#20:STA17F:JSRH2:LDAI4:5T 
A&7F:JSRK:LDM85:STAt?F:JSRH4 

830 LDA»88:STAS7F:JSRMl:LBAtl8:JSRSFFE 
E:LDA»0:JSR4FFEE:LDAtO:OSfiliFFEE:LDA»60 

840 3TAHF:3SRN2:LDA»4:STAS7F:JSR»3:LD 
A»40:STA»F:JSRr12:LDA#S5:STA87F:JSRN3:RT 
3 

850 .IT LBA»1:CHPS71:BRIL1:BEGL2:RTS 

860 .12 LOAI174:CHPW0:B«ILi:RTG 

870 .LI LDAW0:SEC:SBC»20:STAS70:LD»S7 
l:GBC#0:STAS71:LDA»88:STAS7F:JSfini:JSREl 

8B0 LDA*40:STA&7F:JSRH2:LDAt4:STA&7F:J 
SWS:LDAt20:STAWF:JSRH2:LDAt85:STA!JF 

890 JSRIt3:JSRGl:LDAI12B:STAl7F:J5RHl 

900 LDAtlB: JSRIFFEE: LDAtO: JSR&FFEE : JSR 
IFFEE:LDAI4:STA17F:JSRI14 

910 LBAs7O:CLC:ADC»2O:STAS80:LDAi71:AD 
C»0: STMB1 : LDAtSS: STAfc7F: J SRB3 J RTS 

920 .HI LDAI2S: JSRtFFEE: LBAt4: JSRIiFFEE 
:LDAt7F:3SRtFFEE:LDA#2:JSRSFFEE:LD«M:lS 
RtFFEE:JSRtFFEE:RTS 

930 .61 LDAIlfl:J3RlFFEE:LDAI0:JSRsFFEE 
:LDA*15:JSR!,FFEE:RTS 



Turn to Page 51 
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From Page 21 

the keys an "unused" Ascii 
value - i.e. greater than 128. 
John Lord has sent in a pro- 
cedure for assigning the values 
129 to 138tothekeys./0to/9. 
This is PROCSETUP in 
Example III. 

In PROCSETUP, the loop 
defines each key in turn. It 
uses the idea that you can 
define _/D to have Ascii code 
I29byusing*KEYO!!!Aand 
so on. 

Line 110 creates such a 
string in the "area"" V%, 
dimensioned in line 90. (Note 
that using SV% to define text 
also places an &0D - i.e. a 
carriage return - at the end of 
the text.) 

This string is then passed to 
the OSCLI routine at &FFF7 
which is the command line in- 
terpreter. This acts as if the 
command were a string just 
typed in from the keyboard. 

We have already set X% 
and Y% in line 90, so that we 
feed the X and Y registers 
with the low and high bytes 
respectively of the command 
string. 

To demonstrate this idea we 
use a machine code routine. 
Lines 210 to 290 use 
OSRDCH to test for key 
closure values in the range 129 
to 138, i.e. the function keys 
we have just defined. 

Notice that line 220 checks 
for the escape key being 
pressed. This must be checked 
for and, if closed, must be at 
least acknowledged by the 
OSBYTE call of 240 and 250, 
otherwise you will return from 
the program to Basic. In this 
example we then continue with 
the main routine. 

Line 300 simply subtracts 
81 from the value of the key 
so that the Ascii value for "0" 
(i.e. 48) is held in the 
accumulator if^/0 is pressed, 
the Ascii value for " 1 " (i.e. 49) 
if/1 is pressed, and so on. 

This value is then placed in 
the second space of the string 
stored at TEXT N.B. in line 
410 the string is KEY 
followed by two spaces. 

Lines 330-370 then print 
out this text, finishing after the 
carriage return (lines 360- 
370). So if ,/D is pressed, the 
message KEY is printed.)^ 
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10 m USING KBYTE CALL MTK MX=181 
TO TEST FOR KEY fO . 
1,1 CONTAIN &FFDF i ,5,-33 

20 REM IF KEY CLOSED THEN 1,Y HOLDS 
&FFFF ELSE IT HOLDS &QQ0O 

30 0SBYTF.=VFFF1 

40 DIN 61 50 

50 PROCINIT 

£0 CALL START 

70 END 

SO BEF PROCINIT 

90 FOR PASSZ=0 TO 2 STEP 2 
100 Pl*« 
110 IflPT PASS! 
120 .START 
130 L0AH81 
MO .LOOP 
150 LDYKFF 
160 LSIHDF 
170 JSR OSBYTE 
180 CPH1FF 
170 W. LOOP 
200 RTS 

210 1: NEIT PASSU 
220 ENDPfiE 



Example II 



10 REN THIS ASSIGNS ASCII CODES 

129 TS 138 TO KEYS (0 TO (9 • 
THIS IS PROCSETUP 

20 m THE ASSEMBLER ROUTINE TESTS 

WHICH OF THESE KEYS IS PRESSED 
THEN PRINTS THE APPROPRIATE 
MESSAGE. 

30 REN PROCSETUP WHITEN BY JOHN LORD 

40 PROCSETUP 

50 PROCASSEHBLE 

60 FOR K*l TO 10:CALi BEEIHiNEKT 

70 END 

80 OEFPRQCSETUP 

90 DIN VI 100i«=VljYI=H/234 
100 FOR JGM, TO 9 

110 *VI="«EY * +STRtlKU+CHM(J2J+ 
! ! ! '+CHRHKU651 jCfHUFFF7jHEIT 
120 ENDPRQC 
130 DEF PR0CASSEHBLE 
UO OSASCI =6FFE3 
150 OSKBCr^IrFFED 
U0 BSBYTEHFFF4 
170 DIN BEGIN 50 
180 FOR PASSIM) TO 2 STEP 2 
190 PI--BEGIN 
200 COPT PASS! 
210 .LOOP ISR OSRDCH 
220 CNPI27 
230 BKE NDESC 
240 LDAI12t 
250 JSR OSBYTE 
260 .NOESC CHPI139 
270 BCS LOW 
2B0 GflPf'tK 
290 BCC LOOP 
300 SBUBt 
310 StA tEXTM 
320 LDHD 

330 .WRITE LBA TEH, I 
340 JSR OSASCI 
350 INI 
WOCHHU 
370«E WRITE " 
386 RTS -■:."' / « 
390 .TEIT ; 
400 1 

410HEIT='KEY ' 
420 NEIT 
430 EUPR0C 
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BEEB BITS from CLARES 



BEEBSTICK: 



CASSETTE LEADS: 

DIN to DIN + Remote £2.50 

DIN to 3 Jacks £2.50 

DRAGON Lead £2.50 

ORIC I (with motor control) - state D'N or Jacks £2.50 
MONITOR LEADS: 

BNCioPhono £2.95 

Phono to Phono £1.50 

6 pin DIN to DIN RGB LfcAO .. £2.50 

SERIALPRINTERLI-ADiAro-nSoecs) .... £7.50 
All Leads are Top Quality and .:.«»> en Unconditional Guarantor) 

SOFTWARE: "GRAFKEY" & "GRAFSTIK" 



It REDRAW routine | 



BANDING (as 



GRAFSTIK 



h pr 



node is the RUBBER 
amous HORIZON TV 

i your BEEB. Used in 
' is for keyboard and 



GRAFPAD and GRA-PEN when available 

Cassette £7.95 

Disc £10.95 

"JOYSTICK GRAPHICS" s Sim, ar to GRAFSTIK 

but only uses line moae giving more control over the 

lines, screen, scale and array ... £5.75. 

"JOYSTICK PACK ONE" contains ZAP ft SKETCH [two of tl 

with BEEBSTICK" ...£5.75. 



ALL PRICES INCLUSIVE OF VAT & CARRIAGE 



flwtfcJs 




CLARES 

222 Townfield Road, 
Winsford, Cheshire CW7 4AX 
Tel: 06065 51374 



HOME STUDY COURSES 

You've chosen the best micro, 
now choose the best courses! 

30 Hour BASIC 

A beginner's BASIC programming course. 

Structured Programming in BASIC 

A second stage BASIC programming course. 

Shows you how to get the best out of BBC 

BASIC. 

Beyond BASIC on the Beeb: 

6502 Assembly Language Programming. 

An easy introduction to assembly language 

programming on the BBC Micro. 

All 3 courses available now as NEC 

correspondence courses. Write for free 

leaflet/enrolment form. (30 Hour BASIC 

text only is available, price £5.95 post 

free). 

NATIONAL EXTENSION COLLEGE 

Dept 46, 18 Brooklands Avenue, 

Cambridge CB2 2HN 
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940 .112 LDAS70:SEC:SBCS7F:STAS80:LDAS7 
l:SBC»0:STAS81;RTS 

950 .1(3 LDA«25:JSRSFFEE:LDAS7F:JSRSFFE 
E: LDAtBO: JSR&FFEE : LDA&81 : JBUFFEE: LDAt 1 6 
: JSRWFEE s LBMOs JSR4FFEE : RTS 

960 .114 L0A#25;JSRSFFEE:LDAS7F:JSRSFFE 
E : LDAIi70: JSR&FFEE: LDA&71 : ilSR&FFEE:LDAIli 
0: JSRSFFEE: LOAM: JSR8FFEE: RIS 
970 IrNEXTiENDPROC 

980 DEFPR0CTITLE:F0R,]7.=2ID3:PR!NTTAB!6 
,J7.)CHR«129CHR»14r«M DEATH HATCH i«i 
■:NE1T 
990 FRINTTAB!3,7)CHR«130 ,, /our lission 
is to bold""TAB(3iCHR>I30"the fort 
is lono as possible""TABi3)CHR$130"aoai 
nst the combined farces" 

1000 PRINTTAB!3,14)CHR«130"Controls are 

as iDllous: ■"TAB(iiCHR»133"Z Tu 

rn carrel left"'TAB!4)CHRtl33"X T 

urn barrel right"TABt4)CHR$133"RETUR]t 

to tire ,- TA6(6)CHRil33"3FACE at end 
of gaie" 

1010 PRINTTAB(4,22)"Try for a hiqh nuib 
er of hits:';:IZ=6ET:ENDPR0C 

1020 MFPROCflE : MOVE 1 92 . 850: 6C0H , 0: PLOT 
1!, 400,164s PROCSI 

k - IFBZ>0M09E192,850:GC0L4,0.'PL0T21,4 
00,144 

1040 ENDPROC 

1050 DEFPROCBN: VI=1 : VDU4 sCOLOURl 32s COLD 
"R9:CLS:PRINTTAB(5,7rTEIIPORARY":C0LOUR7 

1060 PRINTTAB(5,12)"CEASE-FIRE"TftB(J.20 
1 "TIKE TO REPAIR" :C0LDUR128 

1070 FOR1Z=180T070SIEP-10:S08ND1,-15,IZ 
,3:SOUND2,-15,n,3sNEXT:F0RIZ=4OT0!50STE 
P20:S0UNDi,-13,IZ,4:S0UND2,-15,IZ,6:NEXT 

1080 8Z=8Z-33:IF02<0»Z=0 

1090 TlI=TJME+400:REPEATUNTILTii'.T!HE;P 
ROCINlTsENDPROC 

1100 DEFPROCINIT:VDU12,23;10.32|0i0;0il 
9,2,0,0,0,0,19,1,0,0,0,0,19,3,0,0,0,0 

1110 VDU19,0, 2,0,0,0, 19, 15. 1,0.0, 0.19.1 
4,3,0,0,0,19,13,0,0,0,0,28,0,8,19,0 

1120 COL0UR134:VD!tl2,26:COLOURI2B:0DU19 
,!,7,0,0,0:COLDLR136;COLOUR1 

1130 F0RIZ=lTOBSTEP2:PRINTTA8(n.3O)CHR 
t224,:NE«T:F0RIZ=12T019STEP2 

1140 PRINTTAB(IZ,30>CHRt224:NEXT:PRINTS 
TRINSt<20,CHR»226) 1 : VDU30, 8: COL0LR128: PR 
1NTTAB<9,3!)SPC2! 

1150 YDU19,7,4,0,0,0:»DU2B,0,4,19,0:COL 



0IJR135:CLS:VDU26:C0L0UR!:PRINTIAB(0,0) - H 
ITS 0AHA6E 0r:C0L0UR128 

1140 FORIZ=OTD5*RND(10):!Z=RNDI5)-1:YZ= 
7+RND(4):IFYZ=8C0L0«134:ELSEC0L0UR128 

1170 C0L0UR4: PR IHTTAB <X£. YS » CHR*224 : HEX 
T 

1180 X1Z=600:IZ=640:YZ=140:Y1Z=YZ:E1Z=0 
:E2Z=17:TZ=0:BXZ=0:LZ=0:8Z=20:AZ=0:TTZ=T 
INE*20:?S70=128:?S71=2 

1190 GCOLO,14:rtO0E1280,550:H0VE 1280,40 
0:PLOT85, 900, 732:GC0L0,4:PL0T85, 1280, 732 
:6COLO,15:HOVE400.0:I109E400,YZ:PLOT85,64 
0,O:PLOT85,44O,Yl 

1200 C0L0DR128:C0LDUR1:ENBPR0C 

1210 DEFPRDCVBL : ENVELOPES, Z, - 1 . 0,0,50,0 
,0,120,-1, 0,-1, 60,80:«FX4,1 

1220 VDU23, 253,0. 0.1, 1.0.0,0,0,23,252,1 
FF,SFF,SFF,SFF,SFF,SFF,aFF,SFF 

1230 90023,255, 3. S1F,S1F,S1F,SFF,SFF,SF 
F, SAfi, 23, 254, SCO, SFF, IFF. SEO, SFE, SFF, SFF 
,SAA:T1S=" "♦CHR(255tCHR»254 

1240 raU23.225,SFE,S10,S29,S45,SFF.sFE. 
l7C,t 38, 23,226,0, 4,4,4,4,S7E, 4,0 

1250 0DU23, 230,0, 0,1,S3F,SF,SF,0,0,23,2 
31,0,0,S80,SF0,SF0,SF0,O.0:TS(=CRRt23O+C 
HR«23H" " 

1260 9DU23.232, 0.0, 1,SF,SF,SF, 0,0,23,23 
3,0,O,SB0,SF£,SF0,SF0,0,O:T4t=" "*CHR(23 
2*CHR«233 

1270 VDU23, 249.155. lAA.s99.iBl.il8.S99. 
MM, 155 

1280 VDU23, 248,0, &!8.S3C.S3C,S3C,S3C,S1 
B,0,23,238,SFF,SFF,SFF,SFF,SFF,SFF,6FF,S 
FF 

1290 VDU23,251,0,1,1,7,SFF,S7F,S3F,S1F, 
23,250,0, O,S10,SFC, SFF, SFF, SFF. SFF:Bf=CH 
RI251*CHR(250f ■ 

1300 «I23,247,SC0,SFS,SF8,SFB,SFF,SFF, 
SFF,S55,23,244.3,SFF,SFF,S07,S7F,SFF,SFF 
,S55:T21=CHfif246*CHR»247*" ' 

1310 VDU23,245,0,O.S24,S3C,S3C,S3C.S24, 
0.23,244,0,0, 0,0,0, S1B,S3C,S3C,23,243,S2 
4,S3C,S3C,S3C,S3C,S3C,S34,S10,23,242,S42 
,S7E,S7E,S7E,S7E,S7E,S7E,S7E,23,241,S7E. 
S7E,S52,S52,SIO,S10,0,0 

1320 00823,224, S18,S24,S42,S42,S19,S52. 
S99,S18 

1330 VDU23,240,S81,SFF,SFF,SFF,SFF,SFF. 
SFF, SFF, SFF, 23,239, SFF,SFF,SFF,SFF,S9I,S 
91,SIO,S10 

1340 Did TTUO>,TT»(IO):FORIZ=1T010:TTI 
IZ)=0:TTt(IZ]=" ■:NE>T:ENDPROC 
1350 DEFPR0CTS:LZ=LZ*1:0N LI SOT01360.1 



380, 1390, 1400, 1410, 1420, 1430, 1450, 1460, 1 
480,1490,1500,1510 

1360 C0LOUR134:IFBZ>14 BZ=6Z-!:IFBZ<20C 
0L0UR13:PR1NTTAB (BZ.8)LEFT( (B(. (20-BZI I : 
IFBZ=14DZ=!3 

1370 PRINTTAB!DZ,8)CHR»244:C0LOUR!28:C0 
LDUR2:ENDPR0C 

1380 C0LBUR134:FRINTTABIDZ,8!" "iCDLOUR 
I28:PRINTTAB!DZ,9!CHR1244:ENDPR0C 

1390 PRINTTABi0Z,9!" "1AB!D2,10]CHR«245 
: ENDPROC 

1400 PRINTTABIDZ.10!" ■TABU2,11)CHR*24 
3:ENDPR0C 

1410 PRINTTAB(Sl.H) " "TABIDZ.121CHRS24 
3: ENDPROC 

1420 PRINTTAB!BZ,12)" "TAB!DZ.13)CHR<24 
3: ENDPROC 

1430 PRINTTAB(DZ,13)" "TJB(DZ,141CHR124 
2TA8(D2,15!CHR(241:IFBZ=14PR0C5H 

1440 ENDPROC 

1450 PRINTTAB(DZ,14)" "TAB(DZ,151CHR(24 
2TA8IDZ,!6lCHR(24I:ENDPR0C 

1460 PRlNTTAB(DI,15i" "TAB!DZ,16)CHR124 
2TABIBZ,17)CHRt241:IFBZ=14PR0CSH 

1470 ENDPROC 

1480 FRINTTABIDZ.14)" "TABIDZ,17)CHfi«24 
2TABi02.18ICHR»24kEN»PROC 

1490 PR1NTTAB(DZ,17I" , TA6(DZ.1B)CHR*24 
0TAB(DZ,19)CHR«239:ENDPR0C 

1500 PR1NTTAB1D7..18)" "TAB[DZ.19)CHR«24 
0TAB(DZ,20)CHR$239:ENDPROC 

1510 PR1NTTAB(DZ,19)" "TAB(DZ,20)" "TAB 
(DZ,21)CHRS239:IZ=RND(2)iLZ=0:IFTZ"l:ElZ 
=DZ-2: T*=T1 1: ELSEE2S=DJ-1 : T5$=T2< 

1520 DZ=21:CZ=I:T4t=CHR*255+CHRt24?:T<= 
II*: ENDPROC 

1530 DEFFR0CD0NE:JZ=0:PRINTT«BI7,3)CHR< 
131'MHSCfJRE B0ARD»h* - TAB!9,7)CHRS!30" 
Enter vour na«e:";:INPUTI)iTS=LEFT«l!«,l 
4! 

1540 FORIZ=10T01STEP-l:IFu7.)TT(IZ):JZ=I 
1:11=1 

1550 NEXT:IFJZ>0 F0RIZ=2T0JZ:TT1IZ-1)=T 
T(IZ]:TTI(IZ-1)=TT«<IZ):NEXT:TT(JZ)=UZ:T 
T1(JZ1=T( 

1540 eZ=7:PRINTTA8 14, 7)CHR>131 "Place 

Score Naie"SPC40':FORlZ=10T01STEF-l: 
IFIZ=10PRINTCHR»134i:ELSEPRINT" "; 

1570 JZ=139-IZ:IFIZ<4JZ=128 

1580 PRINTCHRtHZIll-lZ" " TTIIZI" 

■TTtlRhNEXT 

1590 PRlNTTA8(4,22)"Ready to try again? 
"I:1«=6ET$:BZ=CZ:ENDPR0C 
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SWOOP (B) £6.95-the NEW GALAXIANS 
IT'S HERE AT LAST!! Galaxian-style, 
machine code arcade game. THIRTY 
screaming, homing, bomb-dropping, 
explosive egg-laying BIRDMEN, swooping 
down in ones and two's to destroy your 
laser bases. The exploding eggs feature 
makes a normally difficult game into a 
challenge 'par excellence.' Each new 
screen means increased difficulty. Bonus 
bases, score display, high-score and 
rankings are, of course included. 
YOUR WAITING IS OVER!! 

ALIEN DESTROYERS IB) £6.95 

Sensational, high speed 'INVADERS' program with an 
abundance of features, Brilliant use of sound and 
graphics. 48 strong Alien Fleet of three different types.plus 
Mothership scoring mystery bonus. Choice of six alien 
speeds and three bomb speeds. Vertical, angled and 
exploding missiles. Options to replace defences and 
suppress new fleet advances. Bonus bases awarded each 
new sheet. Scoring according to overall difficulty level. 
Ongoing display of score and hi-score. End of game 
rankings of top five scores. 
This program has many unique extras e.g. 'battle 
analysis' showing the number of each alien type shot 
down, how many motherships destroyed, the number 
of sheets cleared, the shots fired, the percentage of 
hits made and the number of bases lost. 

CHESS (B) £6.95 

Our excellent machine code program— now with 
superb MODE 1, colour graphics. Six skill levels, play 
black or white, illegal moves rejected, 'en passant', castling 
take-back of moves, and display of player's cumulative 
move- time. Options include Blitz Chess where you must 
move in 10 seconds, set-up of positions for analysis, replay 
of a game just played and saving of part completed 
games on tape. On loading, a 1972 S pa ssky/ Fischer 
game can be replayed. 

NOTE: Model A Version still available at only £4.95. 
If you wish to upgrade your Model A-version please 
return your tape, together with £2.50 plus V.A.T, 
(Special Offer does not apply for Model A upgrade) 




Other B.B.C programs available: 

Galactic Commander IB) £6.95/ 

Laser Command IB) £6. 9 b. 

Adventure £6.95/ 

Cowboy Shoot-Out IB) £5 % 

Filer £8.95.'Micro Budget £6.95/ 

World Geography IB) £5.95. 

Timetrek IB) £6.95/Spacemaze IB) 

£5.95/MartianslB|£5.95/ Astro Navigator (B) 

£4,95/Star Trek £4.95/Maze Invaders IB) 

£4.95yFooter IBI £6.95/' Munchy man £5.95/Seek 

£5.95/ Eldorado Gold IB) £5.95/Cat & Mouse £4.95/ 

Mastermind £3.95/Reversi 1 £4.95/Reversi 2 IB) £4.95/ 

Roulatte (BI £4.95/Gomoku £3.95/Zombies £3.95/ 

Dissassembler £5. 95 /Constellation (B) £5.95/ 

Where?(B) £5.95/Junior Maths Pack IB) £5.95. 
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